Computers in high school agriculture programs: a national study of need, use, and value by Zidon, Mark George
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1990
Computers in high school agriculture programs: a
national study of need, use, and value
Mark George Zidon
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural Education Commons, Communication Technology and New Media
Commons, Instructional Media Design Commons, and the Other Education Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Zidon, Mark George, "Computers in high school agriculture programs: a national study of need, use, and value " (1990). Retrospective
Theses and Dissertations. 11239.
https://lib.dr.iastate.edu/rtd/11239
UMI 
I; : MICR6FiLMEb"l990 
INFORMATION TO USERS 
The most advanced technology has been used to photograph and 
reproduce this manuscript from the microfilm master. UMI films the 
text directly from the original or copy submitted. Thus, some thesis and 
dissertation copies are in typewriter face, while others may be from any 
type of computer printer. 
The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 
illustrations and photographs, print bleedthrough, substandard margins, 
and improper alignment can adversely affect reproduction. 
In the unlikely event that the author did not send UMI a complete 
manuscript and there are missing pages, these will be noted. Also, if 
unauthorized copyright material had to be removed, a note will indicate 
the deletion. 
Oversize materials (e.g., maps, drawings, charts) are reproduced by 
sectioning the original, beginning at the upper left-hand corner and 
continuing from left to right in equal sections with small overlaps. Each 
original is also photographed in one exposure and is included in 
reduced form at the back of the book. 
Photographs included in the original manuscript have been reproduced 
xerographically in this copy. Higher quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 
appearing in this copy for an additional charge. Contact UMI directly 
to order. 
University Microfilms International 
A Bell & Howell Information Company 
300 North Zeeb Road, Ann Arbor, Ivll 48106-1346 USA 
313/761-4700 800/521-0600 

Order Number 9035134 
Computers in high school agriculture programs: A national 
study of need, use, and value 
Zidon, Mark George, Ph.D. 
Iowa State University, 1990 
U M I  
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 

Computers in high school agriculture programs; 
A national study of need, use, and value 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of the 
Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Department : Agricultural Education and Studies 
Major: Agricultural Education 
by 
Mark George Zidon 
Approved 
In Charge of Major Work 
For the Major Department 
té Graduate College 
Iowa State University 
Ames, Iowa 
1990 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
ii 
TABLE OF CONTENTS 
Page 
CHAPTER I. INTRODUCTION 1 
Statement of the Problem 5 
Purpose of the Study 6 
Definition of Terms 7 
Assumptions 11 
CHAPTER II. REVIEW OF LITERATURE 13 
Recommendations to Include Computers in Education 13 
Rationale for Using Computers in Agriculture Classes 15 
Effectiveness of Computer-Based Instruction 17 
Computer Uses in Agriculture Classes 20 
Previous Computer Research in Agricultural Education 23 
Computer hardware 23 
Computer software 24 
Telecommunication networks 25 
Effectiveness of computers in agricultural education 26 
Computer competencies needed by teachers 26 
Other research findings 27 
National studies of computer use in agricultural education 27 
Barriers,to Using Computers 28 
Summary 29 
CHAPTER III. DESIGN AND METHODOLOGY 31 
Design 31 
Population Identification and Sample Selection 32 
Instrumentation 35 
Data Collection and Analysis 38 
iii 
Research Hypotheses 45 
CHAPTER IV. PRESENTATION OF DATA 48 
Demographic Characteristics of the Saitçle 48 
Teacher characteristics 48 
Student characteristics 52 
Program characteristics 54 
Student Need for Computer Instruction 57 
Instructional Areas of Coirçuter Use 62 
Agricultural subject areas taught 62 
Computer software used 63 
Computer software used in specific subject areas 64 
Degree of software use by subject area 69 
Perceived Value of Selected Software 78 
Reasons for Not Using Computers 82 
Results of Hypotheses Testing 85 
CHAPTER V. SUMMARY 105 
Considerations for Interpretation 105 
Discussion of Major Findings 107 
Conclusions 113 
Recommendations 117 
BIBLIOGRAPHY 120 
ACKNOWLEDGEMENTS 130 
APPENDIX A. HUMAN SUBJECTS CLEARANCE 131 
APPENDIX B. SURVEY INSTRUMENT AND CORRESPONDENCE 133 
iv 
LIST OF TABLES 
Table 1. Internal Consistency of the Pilot Test Survey 
Instrument 
Table 2. Internal Consistency of the Final Survey Instrument 
Table 3. Chi-square Comparison of Respondents and 
Nonrespondents by Selected Demographic Variables 
Table 4. Differences Between Responding and Nonresponding 
Secondary Agriculture Instructors When Comparing 
Selected Instructor Ability Variables 
Table 5. Differences Between Responding and Nonresponding 
Instructors When Comparing Selected Variables of 
Student Need and Instructor's Reasons for Not Using 
Computers 
Table 6. Means and Standard Deviations of Teachers' Years 
of Experience 
Table 7. Means and Standard Deviations of Amount of Teachers' 
Computer Training 
Table 8. Means and Standard Deviations of Teachers' Self-
Assessment of Their Computer Software Abilities 
Table 9. Means and Standard Deviations of Enrollment Levels 
in Programs 
Table 10. Means and Standard Deviations of Three Methods of 
Estimating Percent of Time Students Use Computers 
in Agriculture Classes 
Table 11. Factor Loadings for Needs Statements 
Table 12. Means and Standard Deviations of Factors Relating 
to Students' Need to Include Computers in 
Agriculture Classes 
Table 13. Means and Standard Deviations of Level of Use of 
Spreadsheets in Specified Subject Areas 
Table 14. Means and Standard Deviations of Level of Use of 
Drill and Practice Software in Specified Subject 
Areas 
Page 
37 
38 
41 
43 
44 
50 
50 
51 
52 
56 
58 
61 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
81 
83 
85 
86 
88 
89 
90 
V 
Means and Standard Deviations of Level of Use of 
Educational Games Software in Specified Subject 
Areas 
Means and Standard Deviations of Level of Use of 
Decision Aid Software in Specified Subject Areas 
Means and Standard Deviations of Level of Use of 
Telecommunications Software in Specified Subject 
Areas 
Means and Standard Deviations of Level of Use of 
Word Processing Software in Specified Subject Areas 
Means and Standard Deviations of Level of Use of 
Data Base Software in Specified Subject Areas 
Means and Standard Deviations of Level of Use of 
Graphics Software in Specified Subject Areas 
Means and Standard Deviations of Level of Use of 
BASIC Programming in Specified Subject Areas 
Factor Loadings for Software Value Statements 
Means and Standard Deviations of Factors Relating 
to Perceived Value of Selected Types of Software 
Factor Loadings for Statements Concerning Reasons 
for Not Using Computers 
Means and Standard Deviations of Factors Relating 
to Reasons for Not Using Computers 
T-test Analysis of Need Factors Grouped by 
Programs Where Students Use Computers and Programs 
Where Students Do Not Use Computers 
Correlations of Factors Concerning Student Need 
to Use Computers and the Estimated Amount of 
Time Students Use Computers 
Correlations of Teacher Characteristics and the 
Estimated Amount of Time Students Use Computers 
T-test Analysis of Estimated Percent of Time 
Students Use Computers Grouped by Teacher Gender 
and Teacher's Highest Degree 
91 
92 
94 
96 
97 
98 
100 
101 
102 
103 
104 
vi 
Correlations of the Extent Selected Types of 
Software Were Used With the Teacher's Ability to 
Use That Software 
Analysis of Variance of Time Students Spent on 
Computers Grouped by Length of Course Offerings 
Correlations of High School Agriculture Program 
Characteristics With the Percent of Time Students 
Spent Using Computers 
Paired T-test Analysis of the Factor "Software is 
Motivational and Educational" Comparing Types of 
Software 
Paired T-test Analysis of the Factor "Software 
Wasts Students' and Teachers' Time" Comparing 
Types of Software 
Correlations of Teachers' Perceived Value of 
Specific Software With the Extent Students Use 
the Specified Software 
Correlations of Teachers' Perceived Value of 
Spreadsheets With the Extent of Use in Specific 
Agriculture Topics 
Correlations of Teachers' Perceived Value of 
Drill and Practice With the Extent of Use in 
Specific Agriculture Topics 
Correlations of Teachers' Perceived Value of 
Educational Games With the Extent of Use in 
Specific Agriculture Topics 
Correlations of Teachers' Perceived Value of 
Decision Aids With the Extent of Use in 
Specific Agriculture Topics 
Correlations of Teachers' Perceived Value of 
Telecommunications With the Extent of Use in 
Specific Agriculture Topics 
49 
49 
53 
54 
55 
63 
64 
65 
65 
66 
6 6  
vii 
LIST OF FIGURES 
1. Distribution of teachers by gender 
2. Distribution of teachers by degree 
3. Mean percent of students in programs categorized 
by degree of commitment to career choice, 
involvement in the agriculture program, and their 
rural or urban background 
4. Percent of programs offering year-long courses, 
semester courses, and courses nine weeks or 
shorter 
5. Percent of programs using computers in specified 
manner 
6. Percent of agriculture programs including 
specified agriculture topics as a part of the 
instruction 
7. Percent of agriculture programs including 
specified computer software as a part of the 
instruction 
8. Percent of agriculture programs where spreadsheet 
software could have been used by students and 
programs where spreadsheet software was used 
9. Percent of agriculture programs where drill 
and practice software could have been used by 
students and programs where drill and practice 
software was used 
10. Percent of agriculture programs where educational 
games software could have been used by students 
and programs where educational games software 
were used 
11. Percent of agriculture programs where decision 
aid software could have been used by students 
and programs where decision aid software was used 
viii 
Figure 12. Percent of agriculture programs where 
telecommunications software could have been used 
by students and programs where telecommunications 
software was used 67 
Figure 13. Percent of agriculture programs where word 
processing software could have been used by 
students and programs where word processing 
software was used 67 
Figure 14. Percent of agriculture programs where data 
base software could have been used by students 
and programs where data base software was used 68 
Figure 15. Percent of agriculture programs where graphics 
software could have been used by students and 
programs where graphics software was used 68 
Figure 16. Percent of agriculture programs where BASIC 
programming could have been used by students 
and programs where BASIC programming was used 69 
1 
CHAPTER I. INTRODUCTION^  
On a good day 20 percent of the human race enjoys and seeks the 
stimulation of change, 30 percent are ambivalent, and 50 percent 
find it down right threatening and aversive. (Jones, 1987, p. 
197) 
Since the advent of microcomputers in schools, some teachers had 
sought ways to use them while other teachers had resisted the change 
to this tool for teaching. Perhaps they had found change to be 
threatening as Jones suggested in his book Positive Classroom 
Instruction. Thornburg (1988) grouped teachers and suggested a 
difference between these groups when he stated, "My fear is that the 
world of education has created hardened boundaries between teachers 
who are using computers in the classroom and those who are not" (p. 
87). Teachers could view this relatively new tool as useful, 
something to be readily adopted in teaching. On the other hand, they 
could ignore computers or actively resist the change. 
The debate concerning the use of coirç>uters had created some 
divisions in the field of education and research. A notable dispute 
pitted the positive attitude of Kulik and Kulik (1987a) against the 
cautious, perhaps even negative, approach of Clark (1987). Both 
parties supported their position with a broad review of previous 
T^his research study was reviewed and approved by the University 
Human Subjects Review Committee, Iowa State University. 
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research. 
Kulik and Kulik (1987a) suggested that the question has changed 
from whether a computer revolution will occur in education to how 
will it occur. After reviewing 199 comparative studies, they 
concluded that students learned more in less time by using computers. 
Furthermore, students liked classes more when computers were involved 
and the students formed positive attitudes toward using computers. 
Kulik (1985) concluded that computer-based education programs had 
positive effects on student learning. 
Clark (1987) was much more critical about the promotion of 
computers as a "magic formula" in education. He criticized 
researchers stating, "Enthusiasm for the newest media fad and panacea 
has been the dominant theme of [the Association for Educational 
Communication and Technology] for two decades" (Clark, 1987, p. 6). 
Clark believed that computer-based instruction was not responsible 
for increased learning. Rather, he explained the increases in 
learning as "the uncontrolled effects of content, instructional 
method or novelty" (Clark, 1984, p. 9). He suggested deemphasizing 
research that compares computers with other media. 
Others have expressed support or opposition of the use of 
computers. Loop (1985) praised computers as an "instructional tool, 
a fantastic new delivery medium" (p. 1). Kozma and Bangert-Drowns 
(1987) cited the computer as the most important development in 
information technology. They went on to say "computers may change 
the ways students study and learn and, perhaps, even the way they 
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think" (p. 1). On the more cautious side, Passmore (1983) stated 
that other teaching techniques that have been proven by experience 
should not be replaced by careless implementation of personal 
computers. These researchers' comments represented the sentiments of 
many educators. 
Agricultural educators have generally viewed computers 
positively. Camp, Moore, Foster, and Moore (1988) encouraged 
students to think of computers as remarkable tools that can make 
agricultural tasks easier to do, while doing these tasks quickly and 
accurately. McCaskey, Birkenholz, and Stewart (1987) recommended 
that secondary agriculture teachers use microcomputers to replace 
some of the regular instruction because their study "revealed no 
positive or adverse effects on student achievement" (p. 10). The 
Committee on Agricultural Education in Secondary Schools (Carlson & 
Robbins, 1988) recommended that teachers use computer software for 
instructional application. The report stated, "The use of high-
technology instructional media aids student achievement by enhancing 
the instructional process" (p. 5). These optimistic positions, by 
and large, reflected the profession's positive attitude toward the 
use of computers. 
Given the positive attitudes of agricultural educators, the 
debate between Kulik and Clark prompted several questions. Were 
agriculture teachers overemphasizing the use of computers? Were they 
expecting computers to be a magic formula to teaching agriculture? 
Were computers helping agriculture students learn more in less time? 
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These questions called for the answers to even more basic questions. 
Which agriculture teachers were using computers to teach students? 
How were they using computers? Did they perceive the use of 
computers to be valuable in teaching students? And, finally, what 
reasons did teachers have for not using computers as a part of their 
instructional program? 
Much research has been done in the field of agricultural 
education. Summaries of Research and Development Activities in 
Agricultural Education (Camp, 1985b; Moss, 1986) indicated that 
several studies had been conducted in Agricultural Education 
concerning the use of computers. At least 31 such studies had been 
conducted in the United States from 1982 through 1985. Studies had 
been conducted in at least 15 states. The nature of these studies 
included descriptive and correlational studies (Bartel, 1985; Berkey 
& Sutphin, 1986a; Camp, 1985a; Cepica & Igo, 1985a; Galle, 1986; 
Hahn, 1985; Smith 1985; Wyatt, 1985; Yarbrough, 1986; Zidon, 1986), 
competency and computer needs assessments (Berkey & Sutphin, 1986b; 
Foster & Miller, 1985b; Galle, 1986; Littlefield, 1986; Mitchell, 
1986; Schaff, 1986; Sutphin, 1986) and experimental studies (Bowen & 
Agnew, 1985; Koohang, 1985; Rohrbach, 1985; Wiggins, 1985; Wood, 
1986). These studies generally described the type of computer 
hardware and software being used in secondary agriculture programs, 
listed and/or ranked the computer competencies perceived as needed by 
agriculture teachers and most often found no significant differences 
between computer aided instruction and traditional methods. 
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In addition to the studies listed above conducted at a state 
level, a national study was conducted to determine the use of 
microconputers in vocational agricultural programs in the United 
States. In this study. Miller and Kotrlik (1986) reported that 39 
percent of teachers sampled had computers and recommended increased 
efforts to provide computers in vocational agriculture departments. 
They also concluded that computers were used more for the management 
of instruction than as an instructional tool for students. They 
recommended research to determine how computers can best be used for 
instructional purposes. 
Statement of the Problem 
Information of a national scope concerning the use of 
microcomputers in secondary agriculture instructional programs was 
scarce at the time of this study. Even in state studies, information 
concerning the use of specific types of software for teaching 
specific agricultural subjects and the perceived value of software 
was lacking. This lack of information warranted a study to gather 
such information on a national level. Such information could provide 
agriculture teachers with direction for continued student use of 
microcomputers in their instructional programs. 
The researcher's perception of the problem was that some 
agriculture teachers were making more effective use of microcomputers 
in their instructional programs than were other teachers. 
Furthermore, the researcher was concerned that some teachers were 
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using a variety of microcomputers software programs and were using 
microcomputers in a variety of agricultural subject while other 
teachers did not apply the use of microcomputers to such a variety of 
teaching situations. 
The research problem could be stated in these questions: (a) 
Which teachers were encouraging student use of microcomputers in 
secondary agriculture programs? (b) What software programs were 
students using? (c) In what agricultural subjects areas were 
students using microcomputers? (d) Did teachers perceive this use to 
be effective? and, (e) What reasons did teachers have for not 
encouraging students to use microcomputers in secondary agriculture 
programs? Answers to such questions could provide a national profile 
of agriculture teachers' perceptions of the use of microcomputers in 
secondary agriculture programs. This information could be useful in 
providing direction to teachers considering the use of microcomputers 
in their program. 
Purpose of the Study 
The study's purpose was to determine where microcomputers were 
being used in secondary agriculture instructional programs in the 
United States. This included who was using microcomputers, how they 
were using them, and how effective they perceived their use to be. 
It also included reasons for not using microcomputers in cases where 
they were not being used. The specific objectives of the study were: 
1. To determine the teacher characteristics that may have been 
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related to the use of computers. 
2. To determine the teachers' perceptions of students' need to 
use microcomputers in agriculture classes. 
3. To determine the relationship between specified teacher 
characteristics and the amount their students used 
microcomputers as a part of their agriculture classes. 
4. To determine the differences in the student and program 
characteristics between those programs in which computers 
were being used and those programs where they were not used. 
5. To determine the extent to which students were using 
specified types of microcomputer software programs in 
specified agriculture topics. 
6. To determine the perceived effectiveness of software programs 
that were being used in agricultural instructional programs. 
7. To determine what barriers existed that kept teachers from 
using microcomputers as a part of their instructional 
program. 
Definition of Terms 
The following terms are defined here to provide clarity of 
meaning to the terms as they are used in this study. Terms include 
the use of the words computer and microcomputer, the names of 
software types, and the definitions of agricultural areas taught in 
secondary agricultural programs. 
Microcomputer—a small computer system affordable for personal use. 
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It is also used in schools and businesses. 
Computer—refers to a mainframe or minicomputer as well as a 
microcomputer. The larger minicomputer and mainframe computers 
have more processing capabilities than the microcomputer. The 
word "computer" as used in this study is not limited to 
microcomputers. However, it is nearly synonymous with 
microcomputer because of the number of microcomputers in schools 
compared to minicomputers and mainframe computers. 
Types of computer software programs were defined in the survey to 
provide respondents with a consistent definition. 
Spreadsheet—This program creates a ledger page on the screen that is 
electronically recalculated when a new number is entered. It is 
made of rows and columns that intersect at cells. Numbers or 
words can be entered in each cell. 
Word processor—A word processor turns the computer into a 
typewriter. Text can be entered and edited easily. It can then 
be sent to a printer. 
Data base—This type of program turns the computer into a filing 
system. Entries are made in each record or case. Records can 
then be sorted or arranged by specified entries. 
Drill and practice—These programs are designed to assist students 
memorize information. These programs systematically drill 
students on questions. Missed questions are often repeated. 
Educational games—Educational games are programs that attempt to 
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motivate students by being enjoyable as well as educational. 
They can be a simulation of a real situation of simply a game 
that provides information. 
Graphics programs—Graphics programs have the capability of drawing 
pictures or graphs. They can be used to illustrate objects or 
draw charts and graphs. 
BASIC programming—This is the process of giving the computer 
instructions to develop a program. BASIC is a computer language 
sometimes used by beginning programmers. 
Telecommunications—Telecommunications is considered here to be a 
process of connecting one computer to another through telephone 
lines. This is usually done to access a large data base on a 
minicomputer or mainframe computer. 
Decision aid programs—For the purposes of this study, decision aid 
programs were defined as "canned" or commercial programs that are 
used to solve a specific problem. A program to balance a feed 
ration for hogs is an example of such a program. 
Seven areas of study were defined by Newcomb, McCracken, and 
Warmbrod (1986). For the purpose of this study, the agricultural 
production area was split into crop production and livestock 
production. The following definitions were provided to the 
respondents to insure common use of the terms among respondents. 
Crop production—Includes subject matter concerned with the 
principles and processes related to the economic use of 
10 
facilities, land, water, machinery, chemicals, finance, and labor 
in the production of plants. This includes management of crops 
and crop marketing. 
Livestock production—Includes subject matter concerned with the 
principles and processes related to the economic use of 
facilities, land, water, machinery, chemicals, finance, and labor 
in the production of animal products. This includes management 
of livestock and livestock marketing. 
Agricultural sales and service—Includes subject matter involved in 
providing consumable supplies used in production of agriculture 
including processing, marketing, consulting, and other services. 
Specific subject matter areas include agriculture chemicals, 
feeds, seeds, and fertilizers. 
Agricultural mechanics—Includes subject matter pertaining to the 
principles of selectioh, operation, service, maintenance, repair, 
and safety in agricultural power and installation, service, 
adjustment, operation, and repair of farm machinery. 
Agricultural products processing—Pertains to the processing, 
inspection, and marketing of food products (meat, fish, poultry, 
dairy, fruits and vegetables, and cereal grains) and non-food 
products (cotton, wool, and tobacco). 
Horticulture—Includes the culture establishment, maintenance, and 
management of plants used principally for ornamental or aesthetic 
purposes. It includes floriculture, greenhouse operation and 
management, and turf management. 
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Agricultural (natural) resources—This is the principles and 
processes involved in the conservation and improvement of natural 
resources such as air, forests, soil, water, fish, plants, and 
wildlife for economic and recreational purposes. 
Forestry—Forestry is the use, management, and protection of forest 
lands. Specific subject matter areas include logging, wood 
utilization, and forest protection. 
Assun^ ions 
The researcher made several assumptions in the process of the 
study that should be noted. These assumptions dealt with two aspects 
of the study, (a) the wide use of computers in schools was relatively 
new and (b) the method of data collection which was not a traditional 
means of sending a survey instrument copied on paper. Instead, the 
instrument was sent on a computer disk with a follow up paper copy 
sent later. Given these aspects of the study, following assumptions 
were made: 
1. Respondents defined software program types consistent with 
those provided or understood and used the definitions 
provided. 
2. Respondents categorized agriculture subject areas consistent 
with the categories provided. 
3. Respondents were capable of following directions to 
completing the computer disk survey. If not, the assumption 
was made that respondents would complete the follow up paper 
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instrument by responding in the same way they would have on 
the computer disk form. 
Responses made by those completing the computer disk survey 
and those completing the paper form were not affected by the 
method of data collection. 
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CHAPTER II. REVIEW OF LITERATURE 
"Our Nation is at risk" (The National Commission on Excellence in 
Education, 1983, p. 5). The words of the National Commission on 
Excellence in Education clearly challenged this country's educators 
to take action against mediocrity in education. Many writers 
advocated increased use of computers as a means to update and improve 
education. Could the use of computers be one way to battle 
mediocrity and improve education? 
This chapter describes the need to use and study the use of 
computers in agricultural education. Discussion includes: (a) 
recommendations to include computers in education, (b) rationale for 
using computers in agriculture classes, (c) effectiveness of 
computer-based instruction, (d) computer uses in agriculture classes, 
(e) previous computer research in agricultural education, (f) 
barriers to using computers, and (g) summary. 
Recommendations to Include Computers in Education 
Among the recommendations by the National Commission on 
Excellence in Education (1983) to return to a stronger program of 
basics in education was the endorsement of computer education. The 
report recommended a required half semester of computers. The report 
explained the expectations of computer education in this way: 
The teaching of computer science in high school should equip 
graduates to; (a) understand the computer as an information. 
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computation, and communication device; (b) use the computer in 
the study of other Basics and for personal work-related purposes; 
and (c) understand the world of computers, electronics, and 
related technologies, (p. 26) 
Five years later the Committee on Agricultural Education in 
Secondary Schools issued a similar recommendation for agricultural 
educators. The report stated, "Teachers should seek out and share 
high-quality computer software and instructional materials . . . for 
instructional application" (Carlson & Robbins, 1988, p. 5) . 
Goodlad (1984) also supported the teaching of computers in 
schools in his book, A Place Called School. He stated, "[Schools] 
should assure a measure of technological literacy—especially in 
computers" (p. 344). While writers had predicted sweeping changes in 
schools due to advances in technology, Goodlad found little use of 
calculators or computers in schools. He noted that the technological 
revolution was "sweeping around schools, leaving them virtually 
untouched" (p. 340). 
Numerous authors praised the development of computer technology. 
Simon (1983) called the computer a "one-in-several-centuries 
innovation. It is an event of major magnitude" (p. 37). Kozma and 
Bangert-Drowns (1987) stated, "Without a doubt the most important 
development in information technology has been the computer" (p. 61). 
According to Garson (1987) "Microcomputing epitomizes technological 
innovation in American academic life" (p. 7). He went on to say 
computers are not a mere fad. Skinner (1986) believed the computer 
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to be ideal for programmed instruction. He suggested it be called a 
"teaching machine" (p. 110). This optimism for the use of computers 
abounded in the literature reviewed. Many writers clearly supported 
the increased use of computers in education. 
Rationale for Using Computers in Agriculture Classes 
"Computerized instruction should be included in secondary 
vocational agriculture programs to teach computer literacy, a needed 
skill in agricultural occupations, and to enhance student learning" 
(Rodenstein & Lambert, 1982, p. 41). There were a number of reasons 
supporting the need to use computers in teaching agriculture. 
First, the use of computers was logical by virtue of their 
problem solving capabilities. Seidel (1982) reasoned that : 
• Our society . . . must handle increasing amounts of information; 
• Individuals need to become better problem solvers; 
• Computers are a major component of the work environment to help 
solve problems and handle information; therefore, 
• All persons should be computer literate, (pp. 20-21) 
By their use of computer application problems. Camp et al. (1988) 
implied that computers were suited to problem solving in the field of 
agriculture as well as agricultural education. This problem solving 
approach to education was consistent with good teaching methods. It 
was John Dewey who had earlier suggested problem solving as an 
approach to education (Dewey, 1933). This approach has been promoted 
as a method used in agricultural education (Newcomb et al., 1986). 
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Computers could be used to provide meaningful experiences for 
agriculture students. Hunter (1969) stressed that more can be 
learned if the lesson is meaningful to the student. She also noted 
that it can be learned faster when it has meaning. Newcomb et al. 
(1986), in discussing agricultural education teaching methods, also 
emphasized this point. This principle applied to the use of 
microcomputers in agriculture classes because students could use 
computers in a number of immediate meaningful ways. Examples 
included such activities as writing correspondence for an FFA chapter 
and keeping records for supervised agricultural experiences (Camp et 
al., 1988). Cepica and Igo (1985b) noted that "computers are used 
throughout the agricultural sector from small family farms to 
international agricultural corporations" (p. 18). 
Computers could provide hands-on experiences for students. Dewey 
(1938) asserted that experience was connected to thinking and 
learning. Newcomb et al. (1986) agreed, stating that students learn 
what they practice and experience. By operating computers to solve 
problems, students could engage in such hands-on experience. This 
hands-on computer experience would help the student learn more. 
The use of computers also provided another alternative to the 
traditional teaching method of lecture and discussion. Pratt (1980) 
suggested that a wide variety of alternatives be used in the 
selection of appropriate instructional strategies. By using 
computers as a teaching tool, teachers could match learning styles of 
some students as well as provide a varied activity to maintain the 
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interest of students. Pratt (1980) noted, "Computer-based 
instruction is capable of great variety and considerable adaptation 
to the individual learner" (p. 200). 
It appeared that computers were appropriate to use in teaching. 
Besides being recommended by several writers and committees, they 
could (a) be used for problem solving, (b) provide meaningful 
experiences, (c) be used for hands-on learning, and (d) provide an 
alternative teaching method. Meaningful experiences also prepared 
students to use computers in the work world. Alternative methods 
combined with meaningful experiences could be a source of motivation 
for students. These reasons, and perhaps others, provided a basis 
for students to use computers in agriculture classes. 
Effectiveness of Conqputer-Based Instruction 
"There was a time when computers were a luxury item for American 
Schools, but that time has clearly passed" (Bangert-Drowns, Kulik, & 
Kulik, 1985, p. 59). Bangert-Drowns, Kulik, and Kulik associated the 
reluctance to use computers with the widespread ignorance about the 
effectiveness of computers. They concluded from a meta-analysis of 
42 controlled evaluations that computer-based instruction had 
positive effects on student achievements. 
The most conclusive evidence supporting the use of computers was 
that provided by Kulik and Kulik (1987a). Their conclusions were 
formulated after four statistical analyses of findings on computer 
based instruction. These analyses included 199 comparative studies. 
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Kulik and Kulik (1987b) concluded the following: 
1. Students generally learned more in classes when they received 
help from computers. 
2. Students learned their lessons with less instructional time. 
3. Students liked their classes more when they received computer 
help. 
4. Students developed more positive attitudes toward computers 
when they received help from them in school. 
5. Computers did not, however, have positive effects in every 
area in which they were studied, (p. 224) 
Kulik and Kulik summarized by stating that computer-based instruction 
had positive effects on students but that it has not been uniformly 
successful in all aspects and at all levels of instruction. 
Clark (1986) refuted the work of Kulik and Kulik. He charged 
that the achievement gains were "actually due to the uncontrolled but 
robust instructional methods embedded in the [computer based 
instruction] treatments" (p. 249). He held to his previous position 
that the media used do not influence the amount learned. In 1983, 
Clark had stated, "The best current evidence is that media are mere 
vehicles that deliver instruction but do not influence student 
achievement any more than the truck that delivers our groceries 
causes changes in our nutrition" (p. 445). 
Clark (1983) questioned the promotion of media. In his words, 
"One might reasonably wonder why media are still advocated for their 
ability to increase learning when research clearly indicates that 
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such benefits are not forthcoming" (Clark, 1983, p. 456). He noted 
that existing research was vulnerable to uncontrolled effects of 
instructional method and novelty. In 1987, Clark dispelled the 
notion that he was ever opposed to media, and suggested that the real 
conflict was between an older craft approach to media and newer 
scientifically-based technologies. 
Research in agricultural education coincided with Clark's 
position. Ogle, Birkenholz, and Stewart (1987) found no significant 
difference in achievement between students taught with computers 
compared to those taught only by traditional lecture/discussion 
methods. Bowen and Agnew (1985) concluded that administering tests 
by computers did not significantly affect testing results. 
Birkenholz, Stewart, McCaskey, and Ogle (1987) found achievement to 
be essentially equal when taught using three microcomputer-enhanced 
teaching methods compared to a lecture/discussion method. In the 
same study, they did not find differences in attitudes toward subject 
matter when comparing these teaching strategies. Wiggins (1984) 
found no significant difference in attitude or knowledge scores when 
comparing computer assisted instruction with traditional lecture 
instruction. Researchers in agricultural education did not verbally 
criticize the favorable sentiment for computers as did Clark. On the 
other hand, they were not able to develop a case for increased 
achievement with computer-based instruction. 
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Computer Uses In Agriculture Classes 
One advantage to using computers in education was their 
versatility. Kuchinskas (1983) listed 22 ways that computers could 
be used in reading and language arts classes. Lockard, Abrams, and 
Many (1987) discussed five categories for using the computer as a 
tool, three categories of using it as a tutor, and four categories of 
using it as a learner. Camp et al. (1988) cited several ways 
students could use computers in educational and occupational 
situations. They stated the following: 
Computers can assist in determining what crops and livestock to 
grow and/or raise, determining the types and amounts of 
pesticides or fertilizers to use, determining when to replace 
livestock, and projecting current and future values. 
Agricultural accounting software can help with business 
transactions and accounting procedures such as income, expenses, 
inventory, depreciation, accounts payable, accounts receivable, 
payroll, employee scheduling, and taxes, (pp. 14-15) 
Camp et al. (1988) discussed data processing, word processing, and 
spreadsheets as well as other computer programs students could use in 
agriculture and agriculture classes. 
Computers could be used by students in several ways. Taylor 
(1980) classified the use of computers as being in one of three 
modes. It can be used as a tutor, tool, or tutee. It could be used 
for programmed instruction (tutor), for functioning to assist the 
computer operator solve problems (tool), or to be programmed or 
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taught by the operator (tutee). This broad classification allowed 
several types of computer software programs to fit under each area. 
Three types of computer software were most often mentioned in the 
literature (Baker, 1984; Camp et al., 1988; Lockard et al., 1987; 
Malpiedi, 1985). These were data base programs, word processors, and 
spreadsheets. These programs could be used for storing and sorting 
information, writing, and making numerous calculations. 
In addition to data base programs, word processors, and spread­
sheets, Lockard et al. (1987) discussed several other computer 
programs for use in education. These included graphics programs, 
puzzle generators, test generating programs, work sheet generators, 
readability analysis programs, statistical packages, grade books, 
mailing lists, drill and practice programs, tutorials, simulations, 
instructional games, and problem-solving programs. They also suggest 
using logo and BASIC as programming languages to teach students. 
Kleinman (1984) observed ways computers were being used at 
Babbage School. These were similar to those discussed by Lockard et 
al. (1987). The methods included computer simulations, educational 
computer games, computerized lessons, writing with computers, 
computer information bases, computerized drill and practice, 
computers as visual aids, creating pictures with computers, computers 
and music, and computer programming. The 22 ways suggested by 
Kuchinskas (1983) coincided closely with those discussed by both 
Kleinman and Lockard et al. 
The computer programs discussed in Using Microcomputers in 
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Teaching Vocational Agriculture (Barrick, 1987) bore resemblance to 
those in other texts. Included were spreadsheets, data bases, word 
processors, generation of instructional materials, and 
telecommunication network services. Programs considered by Camp et 
al. (1988) for agricultural use included data management, word 
processing, spreadsheets, agricultural accounting programs, and 
telecommunications. They also discussed programming skills but did 
not include educational programs such as drill and practice and 
educational games. 
The literature reviewed revealed a common core of programs that 
are used in education as well as agriculture. These were 
spreadsheets, word processors, data base programs, graphics programs, 
and telecommunications. In education, a core of educational programs 
also included drill and practice programs, simulations, tutorials, 
educational games, and BASIC programming. Specific problem solving 
programs, such as record keeping programs, were also used in 
agriculture. 
Computers could be used in a variety of topics in agriculture 
classes. For example, a data base program could be used in livestock 
production or a spreadsheet might be used in crop production. Bork 
(1981) suggested the topic may make a difference. He stated: 
Useful ways to involve computers in learning may depend on the 
subject matter involved. What is highly effective in physics may 
turn out to be useless for literature. This is obvious with 
computational uses, which are tailored for a specific need. (p. 9) 
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Computers could be used in seven general areas in agriculture 
classes. These were agricultural production, agricultural supplies 
and services, agricultural mechanics, agricultural products, 
ornamental horticulture, agriculture resources, and forestry (Newcomb 
et al., 1986). The broad area of agriculture production could be 
divided into livestock production and crop production, making eight 
areas. Thus, the many types of computer programs could be used in 
any of the eight general agricultural areas, making for a large 
variety of uses of computers in agricultural classes. 
Previous Conputer Research in Agricultural Education 
Many studies had been conducted in agricultural education 
concerning the use of computers. Thirty-one such studies were 
reported in Summaries of Research and Development Activities in 
Agricultural Education in the United States of America from 1982 
through 1985 (Camp, 1985b; Moss, 1986) . These included descriptive 
and correlational studies, competency and needs assessments, and 
experimental studies. 
Computer hardware 
The number of microcomputers in agriculture departments had 
increased from being the exception to being the standard. In 1985, 
Malpiedi, Papritan, and Lichtensteiger concluded that availability of 
microcomputers in Ohio vocational agricultural departments was the 
exception rather than the trend. In the same year, Henderson (1985) 
reported 38 of the 121 departments responding to a survey in Illinois 
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had a computer located within the department. Four years later. 
Raven and Welton (1989) concluded that nine out of ten Kansas 
vocational agriculture teachers would be using microcomputers to 
assist in instruction and management of instruction by 1989. This 
growth was consistent with other reports. In 1984, Bork had stated, 
"In the past few years, the number of computers in schools has 
roughly doubled each year" (p. 240). 
The type of computer available in secondary agriculture 
departments was primarily the Apple II computer (Birkenholz, Stewart, 
& Craven, 1989; Henderson, 1985; Malpiedi et al. 1985; Miller & 
Kotrlik, 1986; Raven & Welton, 1989; Zidon and Luft, 1987) . The 
number of brands had decreased in schools as the computer industry 
centered on Apple II and IBM compatible computers. In 1985, Malpiedi 
et al. reported more than five types of computers found in Ohio 
schools. In 1989, Raven and Welton found mostly Apple II computers 
(82 percent) in Kansas secondary agriculture departments with the 
remainder being IBM compatible computers. 
Outside the realms of education, Newman and Henderson (1987) 
found that less than half of the employers responding owned a 
computer. Furthermore, few agribusiness students uses the computer 
at their job placement stations. 
Computer software 
The types of computer software varied a great deal in schools. 
Church (1982) reported that agriculture teachers in Idaho, 
Washington, and Oregon rated financial analysis program topics to be 
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the most valuable microcomputer programs. Foster and Miller (1985a) 
reported that spreadsheets were the computer program most often used 
by teachers in Iowa and Nebraska. Zidon and Luft (1987) found that 
decision aid programs to be the most common type of computer program 
found in North Dakota vocational agriculture departments. This was 
followed by spreadsheets and farm analysis programs. In Kansas, 
Raven and Welton (1989) reported that agriculture specific software 
was the type of software most frequently found in vocational 
agriculture departments. In a national study, Birkenholz et al. 
(1989) found that word processing was used the most in secondary 
agriculture programs. This was followed by spreadsheets and drill 
and practice programs. 
Newman and Henderson (1987) reported that teachers and employers 
felt that operation of data base managers, spreadsheets, and word 
processing programs were the most important computer skills for entry 
level employment. 
Telecommunication networks 
While computer telecommunications systems were increasing, 
teachers had not widely put this technology to use. Birkenholz et 
al. (1989) reported that telecommunications programs were the least 
used type of computer software. Agridata was the network most often 
subscribe to by secondary agriculture departments with 17 percent 
subscribing. Sutphin and Berkey (1986) maintained that lower costs 
and increased funding or reallocation of funding were needed to 
increase the use Agridata. According to Raven and Welton (1989), 
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there was a growing interest in telecommunications among Kansas 
agriculture teachers. He went on to say that teachers need in-
service, preparation time for using the system, and teaching 
materials to increase use of Agridata. 
Teachers in Indiana agreed that Agridata provides up-to-date 
information and exposes teachers to information they would not 
normally see or know exists (Peters & Pershing, 1987). 
Effectiveness of computers in agricultural education 
Ogle et al. (1987) found that adding a microcomputer component to 
lecture/discussion methods of teaching did not increase nor decrease 
effectiveness in teaching secondary vocational agriculture students. 
McCaskey et al. (1987) found no advantage or disadvantage to students 
using microcomputer simulation compared to using only lecture and 
discussion. According to Rohrbach and Stewart (1984), the lecture-
discussion approach was actually more appropriate than computer-
based instruction when teaching college students. 
Bowen and Agnew (1984) found that using a computer to administer 
tests did not affect student performance and attitudes about 
computers. Ogle et al. (1987), on the other hand, found that when 
student instruction included a microcomputer component, their 
attitude toward subject matter increased. 
Computer competencies needed by teachers 
Sutphin (1984) reported that twenty competencies related to 
microcomputer use in agricultural education are important for job 
effectiveness of teachers. Foster and Miller (1985a) found that four 
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of the top five competencies needed by teachers were software 
related. 
Other research findings 
In other research, Henderson (1985) reported that 70 percent of 
agriculture teachers in Illinois taught a unit on microcomputers in 
their instructional program. Zidon and Luft (1987) reported that 
microcomputers were being used in all units of instruction by one or 
more teachers in North Dakota. They were being used most in farm 
business management, SOE, animal nutrition, FFA leadership and 
advanced crop science. 
Henderson (1985) concluded that "determining how to integrate 
microcomputer technology into their current vocational agriculture 
programs is a high priority for the instructors" (p. 10). 
National studies of computer use in agricultural education 
At the time this study began, only one national study could be 
found in agricultural education concerning the use of computers. 
This study was conducted from Louisiana and sampled United States 
vocational agriculture teachers. 
In their national study. Miller and Kotrlik (1986) found that 
only 39 percent of the teachers in the sample had computers. Most of 
these were Apple II computers. They also found that computers were 
used more for instructional management than as an instructional tool 
and that vocational agriculture departments were more likely to have 
computers if the principal and school board supported the use of 
computers. 
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As this study was underway, Birkenholz et al. (1989) reported on 
a second national study concerning the use of computers in secondary 
agriculture programs. They found that over 50 percent of the 
secondary agriculture programs had Apple II or compatible machines. 
They also reported that 17 percent of the respondents subscribed to 
Agridata Network. 
Barriers to Using Congniters 
Ediger (1987) listed six reason for not using computer 
technology. These were (a) software is not available to achieve 
specific objectives, (b) software is not understandable to students, 
(c) software is not highly individualized, (d) computer instruction 
may not be appropriately sequenced, (e) teachers find it difficult to 
manage a classroom with few computers and many students, and (f) 
computers must provide unique ways to learn subject matter and skills 
which other materials cannot. 
Research in agricultural education revealed few reasons similar 
to Ediger's. Lack of funds for purchasing hardware and software was 
the most frequently mentioned barrier to using computers (Birkenholz 
et al. 1989; Foster & Miller, 1985a; Henderson, 1985; Raven & Welton, 
1989). Malpiedi et al. (1985) concluded that computer use may 
increase in Ohio if financial resources and computer education are 
made available. 
Foster and Miller (1985a) found that a lack of computer-related 
teaching materials, present location of computers in the school, and 
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lack of operational knowledge were also barriers to using computers. 
Raven and Melton (1989) found that Kansas agriculture teachers 
perceived the lack of time to learn more about computers as being the 
major factor inhibiting the use of computers. Birkenholz et al. 
(1989) also found that teachers responding to a national study 
perceived the lack of expertise and available software materials as 
barriers to the use of microcomputers. 
Summary 
The literature indicated that the use of computers in secondary 
agriculture programs was appropriate. National committees as well as 
prominent educators recommended their use in education. Computers 
provided variety of hands-on experiences that made them suitable for 
use by agriculture students. Teaching with computers could also 
prepare students to operate computer applications in agricultural 
occupations. 
Whether computers improved achievement and/or attitudes about 
subject matter was debatable. Kulik and Kulik (1987a) made a strong 
case claiming that computers do improve achievement rates, 
achievement level, and attitudes. On the other hand, Clark (1987) 
discredited the work of Kulik and Kulik citing fault the their 
research. He maintained that computers were simply tools to deliver 
education, not being better than other methods of delivery. Research 
in agricultural education seldom showed differences between using 
computers and traditional methods of instruction. 
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In secondary agriculture programs, computers could be used in 
several ways. The most frequently cited computer programs used 
included spreadsheets, word processors, data base programs, and 
telecommunications. In addition, educators often included drill and 
practice, educational games, graphics, problem specific programs, and 
computer programming as ways to use computers in education. Combined 
with the seven teaching areas in agriculture, computers could be 
applied to instruction in large variety of methods. 
Research in agricultural education concerning computers covered 
many aspects. Descriptive studies to determine what software and 
hardware were being used, needs assessment studies to determine what 
computer competencies teachers needed, and experimental studies to 
determine the effectiveness of teaching with computers comprised much 
of the research completed in agricultural education. Several state 
studies and two national surveys had been conducted. 
While much research had been conducted, the review of literature 
did not reveal studies concerned with the specific use of types of 
computer programs as they were used for specific agriculture topics. 
Some studies addressed the barriers to using computers, but few dealt 
with students' need to be taught with computers. In addition, there 
was a lack of information of a national scope concerning the use of 
computers in secondary agriculture programs. 
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CHAPTER III. DESIGN AND METHODOLOGY 
The purpose of this chapter is to describe the research methods 
and procedures used in the study. The design and methodology has 
been explained by a discussion of each of the following topics: 
(a) design, (b) population identification and sample selection, 
(c) instrumentation, (d) data collection and analysis, and 
(e) variables and hypotheses. 
Design 
The study was largely a descriptive study. Borg and Gall (1983) 
described this type of study as finding out "what is." Five of the 
six research objectives for the study dealt with this type of 
question. What needs existed? What teacher and student 
characteristics existed? What use was being made of computers and 
software? What perceptions did teachers have about the use of 
computers? What barriers to computer use existed? These questions 
were descriptive in nature. 
Descriptive studies have the following characteristics: (a) they 
are nonexperimental dealing with nonmanipulated variables, (b) they 
involve hypothesis testing, (c) they employ inductive-deductive 
reasoning for the purpose of generalizing, (d) they often use 
randomization methods, and (e) the methodology is described 
accurately so the study can be replicated (Best, 1981). This type of 
design was selected because it was consistent with the nature of the 
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research objectives. 
A portion of the study was considered to be correlational. Borg 
and Gall (1983) described this type of study as "all research 
projects in which an attempt is made to discover or clarify 
relationships through the use of correlations coefficients" (p. 355). 
The portion of the study dealing with the relationship between 
teacher characteristics and computer use was correlational. 
Population Identification and Sample Selection 
The population of the study consisted of all the secondary 
agriculture programs in the United States as listed in the most 
current Agriculture Teachers Directory (Henry, 1988) . This directory 
listed 9,093 secondary agriculture programs. 
Programs were selected using a proportional stratified sampling 
method. Leedy (1985) described the population characteristics 
appropriate for proportional stratified sampling as a "population 
[that] contains definite strata with differing characteristics and 
each strata having a proportionate ratio in terms of numbers of 
members to every other strata" (p. 155). If these two criteria were 
met then it would be appropriate to sample with this method. 
The population did meet the two characteristics. First, 
secondary agriculture teachers within states often attend state 
meetings. Because communications at such meetings can promote the 
similar teaching techniques, such as the use of comparable computer 
software programs, each state could be considered as having unique 
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characteristics. Secondly, the number of agriculture programs varied 
from nine in Rhode Island to 1,022 in Texas. Therefore, stratified 
proportional sampling was used to insure proportional representation 
from each state. 
Programs were randomly selected from the population. A computer 
program that generates random numbers was used to identify those 
programs that would be included. 
The unit sampled was the agricultural program in the high school. 
In cases where more than one agriculture teacher was employed, the 
teacher representing the program was selected by using computer 
generated random numbers. 
The sample size was determined by the calculation of the 
appropriate formula. According to Hinkle, Wiersma, and Jurs (1988, 
p. 310), the sample size is dependent upon four factors: 
1. The level of significance (a). 
2. The power of the test (1 - P). 
2 3. The population error variance (O ). 
4. The effect size (ES). 
The level of significance for the study was set by the researcher 
at .05. The power of the test was calculated to be .80. This was 
based on a four to one ratio of P to a as suggested by Hinkle, 
Wiersma and Jurs (1988). 
The population error variance ranged from 0.00 to 15.06 on 
variables in the pilot test. Cochran (1977) suggested using error 
variance for those items regarded as most vital to the survey. 
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Commonly, there is a sufficient variation among the n's so that 
we are reluctant to choose the largest, either from budgetary 
considerations or because this will give an over-all standard of 
precision substantially higher than originally contemplated. In 
this event the desired standard of precision may be relaxed for 
certain of the items, in order to permit the use of a smaller n. 
(p. 81) 
The largest error variance of items considered to be vital to the 
survey was 5.35. This number was used to calculate sample size 
needed. 
Kulik, Bangert, and Williams (1983) found the effect size of a 
computer-based teaching research in secondary schools to be .32. The 
sample size needed was calculated using the numbers described and 
this formula suggested by Hinkle, Wiersma, and Jurs (1988, p. 313): 
(Zp - Za)2 
n 
(ES) ^ 
Substituting the appropriate numbers, the formula became: 
: - 1.0*5)^  5.35 (-.842 64  
323 
.32' 
The resulting sample size needed was 323 agriculture departments. 
However, in a national study concerning computers involving the same 
population. Miller and Kotrlik (1986) had a response rate of 68.4 
percent. The size of the sample was increased to 472 to account for 
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this anticipated rate of return. 
323 
4 * 7 2  ~  — —  
.684 
Finally, the researcher increased the number in the sample to 600 to 
assure an adequate sample size. 
Instrumentation 
At the time of this study, a survey suitable to meet the research 
objectives was not found. An instrument was developed by the 
researcher based on the objectives of the study. Questions were 
adapted from previous surveys by Zidon (1985), Knupfer (1987), and 
Wyatt (1985). Additional questions were added by the researcher to 
meet research objectives. 
The completed instrument consisted of six sections. These were 
titled (a) information about yourself, (b) your computer abilities, 
(c) information about your program and students, (d) student need for 
computer education, (e) your use of computer programs, and (f) if you 
do not use computers in your instruction. 
All respondents were to coirqplete the first four sections. 
However, only those teachers using computers in their instructional 
program were to complete the fifth section (your use of computer 
programs). These individuals were not to complete the last part. 
The teachers that did not use computers were to complete the last 
section (if you do not use computers in your instruction) but were 
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not to complete the fifth section. The fifth section consisted of 
questions concerning nine different types of computer software 
programs. The questions associated with specific software types were 
only to be answered by those individuals using that type of software. 
The validity of the instrument was established by means of 
content validity. Content validity was considered to be the 
appropriate measure of validity. Brown (1983) defined content 
validity as "the degree to which items on a test representatively 
sample the underlying content domain" (p. 487). He suggested using 
expert judges as one means of establishing content validity. 
A panel of experts at Iowa State University reviewed the survey 
instrument for content validity. This panel consisted of six Iowa 
State University professors serving as the graduate committee to the 
researcher. Three of these professors had previously conducted 
research concerning the use of computers in education and had 
published results from such research. The survey instrument was also 
sent to professors at other universities in the United States. These 
were selected from a list of contributors to the American Vocational 
Association publication. Using Microcomputers in Teaching Vocational 
Agriculture (Barrick, 1987). Finally, the instrument was sent to 
twenty-five agriculture teachers. These teachers were to respond to 
the survey and make comments on its validity. 
Reliability was established by pilot testing the instrument with 
current agriculture teachers not included in the random sample. 
Internal consistency, a measure indicating the degree to which items 
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are intercorrelated (Brown, 1983), was used to measure reliability. 
Cronbach's coefficient alpha was computed on the entire instrument. 
It was also computed on two sections of the instrument, the section 
dealing with students' need to use computers and the section 
concerning teachers' appraisal of specific computer programs. All of 
the teachers in the pilot test used computers as part of their 
instructional program, thus reliability could not be computed on the 
last section of the instrument. 
The measure of internal consistency of the results from the pilot 
test is shown in Table 1. 
Table 1 
Internal Consistency of the Pilot Test Survey Instrument 
Section of instrument No. of items Coefficient alpha 
Entire instrument 193 .90 
Student need to use computers 15 .37 
Perceived value of software 50 .87 
Brown (1983) noted that .85 to .90 or higher was considered to be 
an acceptable level of reliability. The internal consistency was 
considered to be acceptable for the entire instrument and for the 
perceived value of software. However, the section dealing with 
students' need to use computers was not considered to be reliable. 
To increase reliability, more questions were added to this section. 
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According to Brown (1983), more questions increase reliability. In 
addition, existing questions were reworded in an effort to reduce 
ambiguity. 
The internal consistency of the final survey instrument is shown 
on Table 2. The reliability of the section dealing with student need 
to use conputers was increased from .37 on the pilot test to .85 on 
the final survey instrument. Sixty-one people responded to the 
section dealing with reasons for not using computers in the final 
survey. This section had a reliability of .77. 
Table 2 
Internal Consistency of the Final Survey Instrument 
Section of instrument No. of items Coefficient alpha 
Entire instrument 222 .94 
Student need to use computers 30 .85 
Perceived value of software 50 .79 
Reasons for not using computers 14 .77 
Data Collection and Analysis 
The instrument was developed in paper form as well as on a 
computer disk. The computer disk method was selected as a means of 
data collection because it was believed to offer several advantages. 
1. The coding of data was predetermined and programmed into the 
questionnaire thus eliminating coding decisions after 
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receiving completed questionnaires. 
2. Data were transferred to computer storage for analysis 
without having to key in responses. This eliminated 
typographical errors in the process of entering data. This 
process also saved time in entering data. 
3. The questionnaire was programmed on a disk to control for 
erroneous responses thus allowing only acceptable responses. 
4. The numeric responses were stored on a disk and could only be 
read with a computer. The data were stored as numbers only 
and were not easily connected to questions. This provided 
more confidentiality to the respondents. 
5. The researcher thought this method to be a novelty and hoped 
it would inspire more responses. 
The computer disk form was formatted for Apple computers on one 
side and for IBM or IBM compatible computers on the other side. On 
March 28, 1989, a computer disk was mailed to 600 randomly selected 
secondary agriculture teachers. The mailing included a cover letter, 
an information sheet, a sheet of directions for operating the 
computer disk, a sheet for comments, and the computer disk. The 
teachers were instructed to insert the disk into a computer and 
respond by typing appropriate keys to answer questions. If they so 
chose, they could also write comments on a sheet provided. Once 
completed, they were to return the disk and the comment sheet in the 
self-addressed envelope provided. 
The comment sheet provided an opportunity for teachers to explain 
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their situation. This sheet also provided a means to indicate 
whether the teacher had completed the Apple or IBM side of the disk. 
In addition, an option was included where teachers could indicate 
that they did not wish to participate in the survey. Respondents not 
participating were asked to return the disk and the comment sheet. 
The first mailing resulted in 166 surveys returned. Nine of 
these had been returned to sender or had been sent back because the 
school no longer had an agriculture program. On April 17, 198 9 a 
postcard reminder was sent to the 434 remaining teachers. By May 1, 
1989, an additional 48 respondents had returned the survey. The 
paper form of the instrument was mailed to the remaining 386 
teachers. The collection of data was terminated on May 15, 1989. 
Thirteen more responses were received after that date. 
Data collection resulted in both usable returns and those not 
useable. Nine surveys were returned to the sender, therefore, the 
sample was considered to include 591 teachers. Two hundred ninety-
six surveys were returned for a response rate of 53.7 percent. 
However, 36 of the respondents indicated that they did not wish to 
participate, while 230 respondents had completed and returned the 
survey instrument by May 15, 1989. One survey was partially 
completed and was not included in the data. This resulted in 243 
useable responses or a response rate of 44.1 percent. 
Nonrespondents were surveyed to determine if the remaining 
portion of the sample differed from the respondents. A total of 20 
nonrespondents were contacted. The researcher selected a 
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representative sample of 25 questions from the survey instrument to 
include in the survey of nonrespondents. 
Table 3 
Chi-square Comparison of Respondents and Nonrespondents by Selected 
Demographic Variables 
Response item Chi-square^  Probability 
Number of respondents compared to 
nonrespondents whose students use; 
Computers 0.38 0.54 
Spreadsheets 3.37 0.07 
Drill and practice programs 5.18 0.02* 
Educational games 0.09 0.76 
Decision aid programs 0.08 0.78 
Telecommunications 7.59 0.01** 
Word processors 5.87 0.02* 
Data base programs 0.00 0.95 
Graphics programs 0.00 0.92 
BASIC programming 2.50 0.11 
Highest degree of respondents 
compared to nonrespondents 0.50 0.48 
dumber of respondents was 243, number of nonrespondents was 20. 
*Significant difference at the 0.05 level. 
**Significant difference at the 0.01 level. 
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Tables 3, 4 and 5 illustrate the differences between respondents 
and nonrespondents. Table 3 compares the number of respondents and 
nonrespondents using specified computer programs. Chi-square was 
used to test for differences between the two groups. The 
proportionate number of nonrespondents using drill and practice 
programs, telecommunications programs, and word processors differed 
from the number of respondents using these programs. 
Table 4 shows the comparison of the teacher's self-assessed 
ability to use computer programs. T-tests indicated no differences 
between the two groups in these areas. 
The differences between respondents' and nonrespondents' 
perceptions concerning students' need for using computers and reasons 
teachers do not use computers can be found on Table 5. As 
illustrated, respondents differed from nonrespondents on two of the 
selected items regarding reasons teachers do not use computers in 
their program. 
The results from the follow up with nonrespondents indicated that 
five of the sampled items from the questionnaire were significantly 
different between respondents and nonrespondents. The research 
concluded that there was insufficient evidence to show that 
nonrespondents were not from the same population as respondents. 
Having concluded that the original population of agriculture teachers 
listed in the directory was one population, the researcher included 
the thirteen late responses with the data. This brought the number 
of useable responses to 256. 
Table 4 
Differences Between Responding and Nonrespondina Secondary Agriculture Instructors When Comparing 
Selected Instructor Ability Variables 
Instructor's ability to use; 
Spreadsheets 
Word processing 
Data Bases 
Telecommunications 
Decision aid programs 
Respondents Nonrespondents 
N Mean® S.D. N. Mean S.D. t-value Prob. 
237 1.96 
238 2.66 
237 1.77 
237 0.99 
236 1.59 
1.32 20 
1.41 20 
1.33 20 
1.29 20 
1.45 20 
1.45 1.47 
2.25 1.83 
1.35 1.53 
0.50 1.00 
1.5 1.88 
1.63 0.10 
1.23 0.22 
1.34 0.18 
1.66 0.10 
0.27 0.79 
®Rated on a 6 point Likert scale with 0 as "do not use" and 5 as "consider myself an expert" 
Table 5 
Difference Between Responding and Nonrespondlna Instructors When Comoarlny Selected 
Variables of Student Weed and Instructor'a Reasons for Not liai no Comoiiterfl 
Respondents Nonrespondents 
N Mean® S.D. N. Mean S.D. t-value Prob. 
Student need for computers: 
Computer more likely to 
improve job salary 242 9.24 1.87 16 8.69 2.02 1.12 0.26 
Students should learn to 
operate computers in Ag 242 6.46 3.11 16 7.37 3.05 -1.14 0.26 
Students should learn 
spreadsheet skills in Ag 241 7.24 2.74 16 6.94 2.70 0.43 0.67 
Students should learn 
decision aid skills in Ag 242 7.81 2.51 16 7.37 3.52 0.49 0.66 
Students should use com- ^ 
puters to solve ag problems 241 9.39 1.85 16 9.44 1.46 -0.14 0.89 
Instructor's rationale for not using computers : 
School cannot afford com­
puters for Ag department 73 6.96 3.58 8 3.75 4.53 2.35 0.02* 
Computer skills are not 
necessary for employment 72 3.83 2.69 8 1.88 0.84 4.53 >0.01** 
Changing to include com­
puters demands too much time 72 4.42 2.47 8 4.50 3.02 -0.09 0.93 
Computers are more appro­
priately taught by others 72 6.55 3.16 8 6.75 3.50 -0.16 0.87 
®Rated on an 11 point scale with 1 to 5 as disagree, 6 as neither agree nor disagree, and 
7 to 11 as agree 
* Significant difference at the 0.05 level 
** Significant difference at the 0.01 level 
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Research Hypotheses 
The first objective of this study was to determine 
characteristics of teachers that are related to computer use. This 
objective was to be reported in frequencies and means. 
The second objective was to determine the teachers' perceptions 
of students' need to use microcomputers in agriculture classes. To 
determine if teachers using computers differ from those not using 
computers, this objective was to be tested with the following 
hypotheses : 
Ho^ : There is no difference in teachers' perceptions of students' need 
to use computers between teachers who use computers in their 
instructional program and those who do not. 
HOg: Relationships do not exist between the amount teachers use 
computers in their instructional program and their agreement with 
the need for student use of computers in agriculture classes. 
The third objective was to determine the relationship between 
specified teacher characteristics and the amount their students used 
microcomputers as a part of their agriculture classes. This 
objective was tested with the following hypothesis: 
HOg: There is no relationship between the amount that students use 
computers in agriculture classes and the following; 
a. teacher's age 
b. number of computer courses the teacher has taken 
c. number of computer workshops in which the teacher has 
participated 
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d. teacher's computer abilities. 
Ho^ ; There is no difference between the amount students use 
computers when grouped by teachers' : 
a. gender 
b. level of education. 
HOg: There is no relationship between the teachers' perceptions of 
their ability to use a specified type of computer program and 
the amount which that program is used in agriculture classes. 
The fourth objective was to determine the differences in the 
student and program characteristics between those programs in which 
computers were being used and those programs where they were not 
used. This objective was tested with the following hypotheses: 
HOg: There is no difference in the amount students use computers in 
agriculture classes when grouped by type of course offerings. 
Ho^ : There is no relationship between the amount of time students 
use computers in agriculture classes and the following 
demographic variables : 
a. the number of students in the program 
b. the percent of rural students in the program 
c. the percent of students in an exploratory stage of 
career choice 
d. the percent of students fully committed to the 
agriculture program. 
The fifth objective was to determine the extent to which students 
were using specified types of microcomputer software programs in 
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specified agriculture topics. This was to be reported in frequencies 
and was not tested with a research hypothesis. 
The sixth objective was to determine the perceived effectiveness 
of software programs that were being used in agricultural programs. 
This objective was tested with this hypothesis: 
Hog : There is no difference between the value of selected types of 
software programs used in agriculture instructional programs as 
perceived by agriculture teachers. 
HOg: There is no relationship between the teacher's perceptions of 
the value of the types of software programs and the amount 
students use that type of software. 
Ho^ g: There is no relationship between the teachers' perceptions of 
the value of the types of software programs and the amount that 
program is used in specific agriculture subjects. 
The last objective was to determine what barriers existed that 
kept teachers from using microcomputers as a part of their 
instructional program. This objective was not tested with a research 
hypothesis but was reported in frequencies of responses. 
The data were entered on the Iowa State University mainframe 
computer system and were analyzed with the Statistical Package for 
the Social Sciences (SPSSx). Statistical procedures used included 
frequencies, t-tests, analysis of variance, and the Pearson product 
moment correlation. Alpha was set at .05 for all tests of 
significance. 
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CHAPTER IV. PRESENTATION OF DATA 
The findings of the study are described in this chapter. The 
chapter includes: (a) demographic characteristics of the sample, (b) 
student need for computer instruction, (c) instructional areas of 
computer use, (d) perceived value of selected software, (e) reasons 
for not using computers, (f) results of hypotheses testing, and (g) 
summary of findings. 
Demographic Characteristics of the Sample 
Data were gathered concerning selected characteristics of the 
teachers of secondary agriculture programs and the characteristics of 
students in those programs. These are described below as teacher 
characteristics, student characteristics, and program 
characteristics. 
Teacher characteristics 
Data collected concerning characteristics of teachers included 
gender, level of education, age, number of years taught, number of 
years taught at current school, number of years having worked with 
microcomputers, number of college credits in computer science, and 
number of computer workshops attended. To add to this profile, the 
teachers were also asked to make a self-assessment of their computer 
abilities using nine different types of software programs. 
The teachers included in the sample were mostly male, as is 
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illustrated in Figure 1. Only 16 of the 253 individuals responding 
to this question were female. Figure 2 indicates that the number of 
teachers were nearly equally divided between having a bachelor's 
degree and a master's degree. Only three respondents had a doctorate 
degree. 
6.32% 
f7\ Male 
 ^Female 
93.68% 
Figure 1. Distribution of teachers by gender (N-253) 
1.17% 
48.44% 50.39% 
B.S. 
M.S. 
Ph.D. 
Ficrure 2. Distribution of teachers by degree (N-256) 
Illustrated in Table 6 are the years of experience of teachers in 
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the sample. While the mean number of years teaching was more than 12 
years, the mean number of years working with computers was only 4.19 
years. 
Table 6 
Means and Standard Deviations of Teachers' Years of Experience 
Area of experience N Mean S.D. 
Age (years) 254 37. 13 8 .40 
Number of years taught 255 12. 28 7 .72 
Years taught at current school 255 9. 84 7 .19 
Years of working with microcomputers 256 4. 15 2 .68 
Years of owning a microcomputer 256 1. 83 2 .57 
Table 7 
Means and Standard Deviations of Amount of Teachers' Computer 
Training 
Type of computer training N Mean S.D. 
Number of college computer credits 252 2.56 3.52 
Number of computer workshops attended 255 2.25 2.19 
The numbers in Table 7 indicate that these teachers did not have 
much formal training using computers. Of the teachers responding to 
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these questions, half (50.4 percent) had not taken college computer 
classes and 80.4 percent had attended three or less workshops 
concerning computers. Fifty of the 255 teachers responding had not 
attended a computer workshop. 
Table 8 
Means and Standard Deviations of Teachers' Self-assessment of Their 
Computer Software Abilities 
frequency of responses* 
Type of software 0 1 2 3 4 5 Mean S.D. 
Word processing 28 31 43 66 71 12 2.63 1.42 
Educational games 38 31 49 82 47 5 2.33 1.37 
Drill and practice • 67 36 37 64 40 6 1.97 1.53 
Spreadsheet 40 65 55 55 31 4 1.94 1.33 
Data base 54 60 62 46 23 5 1.76 1.34 
Decision aid 86 43 36 60 20 4 1.59 1.45 
Graphics 85 61 36 45 20 3 1.45 1.39 
BASIC programming 90 76 55 23 4 3 1.14 1.12 
Telecommunications 131 50 26 28 14 1 0.99 1.29 
frequencies rated on a scale where 0=have not used this program, 
l«=just a beginner, 2=know enough to get by, 3=am somewhat proficient, 
4=am very proficient, and 5=consider myself an expert. 
Teachers were asked to rate their abilities at using nine types 
of computer programs. Table 8 illustrates the mean scores of the 
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group of teachers responding. As a group, the teachers rated their 
abilities at word processing as the highest. They were least 
confident of their abilities in the use of telecommunications. 
Student characteristics 
Data were collected from teachers concerning student 
characteristics. These are reported as teachers' perceptions of 
student characteristics. Included are the number of students 
enrolled in agriculture classes, percent of students committed to 
career choices, percent of students committed to the full agriculture 
program, and percent of students from rural and urban settings. 
Table 9 
Means and Standard Deviations of Enrollment Levels in Programs 
Grade level N Mean S, ,D.  
Freshmen 244 17. 30 19, 
in C
O 
Sophomores 248 13. 26 10, ,79 
Juniors 249 12. 66 9, ,56 
Seniors 249 11. 21 8, .25 
Total of four grades 242 53. 29 35, ,88 
The ninth grade had the largest average enrollment. Enrollment 
levels dropped steadily through the 12th grade. The average total 
program enrollment was 53.29 students. However, there was consider­
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able variance between programs as the standard deviation was 35.88. 
A demographic representation of three student characteristics are 
illustrated in Figure 3. These characteristics are: (a) students' 
level of commitment to making a career choice, (b) students' 
commitment to taking a four year program of agriculture classes, and 
(c) students' rural or urban background. Teachers were asked to 
indicate the percent of their students that fell into each of the 
three categories for the specified characteristic. 
% f irm % 
Considering % career# 
a career % choice % 
Enrolled 
program 
Urban ^  Rural/ 
nonfarm 
Figure 3. Mean percent of students in programs categorized by degree 
of commitment to career choice, involvement in the 
agriculture program, and their rural or urban background 
A large portion of the students were perceived as not having made 
a firm career choice but were exploring a career choice. The mean 
percent for this category was 40.83. The means of the other 
categories were 36.19 (considering a career) and 22.65 (firmly 
selected a career). 
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The teachers perceived the students to be largely committed to a 
full four-year program. A mean of 53.00 percent were in this 
category. The means of the two remaining categories were 26.42 
(taking selected courses) and 20.16 (taking only one course). 
Regarding the third characteristic, students were somewhat evenly 
split between rural, rural/nonfarm, and urban backgrounds with means 
of 39.85 percent, 32.78 percent, and 27.34 percent. 
Program characteristics 
Teachers were asked what length of courses they offered students, 
how they used computers as a part of their instructional program, and 
what percent of time students spent working on computers as a part of 
their agriculture class work. Figure 4 illustrates the percent of 
programs offering year-long courses, semester courses, and courses 
nine weeks or shorter. 
5.65% 
1 
3.48% 
7.39% 
2.17% 
36 weeks 
36 and 18 weeks 
36 and 9 weeks 
36, 18, and 9 wks 
9 weeks 
18 weeks 
18 and 9 weeks 
34.35% 
Figure 4. Percent of programs offering year-long courses, semester 
courses, and courses nine weeks or shorter (N=256) 
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Figure 5 illustrates the manner that computers were used in the 
departments. Shown is the percent of programs where computers were 
not used, were used as the object of instruction, were used as a tool 
to teach agriculture, or were used both as the object of instruction 
and as a tool to teach agricultural topics. As illustrated, 
computers were used most often as a tool for teaching agricultural 
topics. 
14.46% 
28.10% 
4.96% 
13 Do not use computers 
M Teach about computers 
 ^Teach with conputers 
BB Combination about/with 
52.48% 
Figure 5. Percent of programs using computers in specified manner 
(N=256) 
Teachers were asked to estimate the percent of time their 
students spent working on computers as a part of their instruction in 
agriculture classes. To support this estimation, teachers were also 
to indicate the number of periods students spent on computers during 
the most recent two week interval. A percentage was calculated by 
dividing this number by the number of classes taught in the two 
weeks. Finally, a third estimation was made by adding up the 
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responses given to the level of use of each type of software in each 
specified subject area and dividing by 360. Three hundred sixty 
represents the highest possible sum attainable if the respondent had 
selected 5 (extensive use) as a response to each of the types of 
software for each subject area. The means of these estimations can 
be seen in Table 10. 
Table 10 
Means and Standard Deviations of Three Methods of Estimating Percent 
of Time Students Use Computers in Agriculture Classes 
Method of estimation Mean S.D. 
Estimation by teachers 181 12.49 11.39 
Calculated by two week period 179 12.13 15.54 
Calculated by level of use of type 
of software in specified subject area 182 11.28 10.37 
dumber of teachers indicating use of computers in their program. 
In addition to the estimations being so close, they were also 
significantly correlated. The correlation coefficient between the 
estimation by the teachers and the calculated two week period was 
0.39. The coefficient was 0.22 when the teachers estimation was 
compared with the calculated level of use. Because the estimations 
were close, the researcher elected to use the estimation by the 
teachers when making further comparison or testing hypotheses. 
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Student Need for Con^ter instruction 
Teachers were asked to respond by agreeing or disagreeing to 30 
statements regarding students' need to use computers as a part of 
their instruction in an agriculture class. After choosing agree or 
disagree, the teachers were then asked to indicate their level of 
agreement or disagreement on a five point scale. 
Factor analysis was employed to reduce the 30 statements into 
factors. The principal components method with a varimax rotation was 
used. An minimum eigen value of 1.00 was used to determine the 
number of factors. Seven factors were identified as a result of the 
analysis. These factors were identified as: (a) students need to 
learn to operate software in agriculture classes, (b) students need 
to be able to operate software, (c) computers improve success beyond 
high school, (d) computers improve learning, (e) computers enhance 
teaching, (f) students need programming skills, and (g) job success 
includes computers. The loading of items on each factor is described 
in Table 11. 
A composite score for each factor was calculated by computing the 
mean of the items making up that factor. Table 12 shows the means 
and standard deviations for each factor. As a group, teachers agreed 
most with the factor that computers improve success beyond high 
school. They disagreed most with the factor that students need 
programming skills. 
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Table 11 
Factor Loadings for Needs Statements 
Factor or statement Loading 
Factor 1; Students' need to learn to use software in 
agriculture classes 
Students should learn basic data base skills 
in agriculture classes 0.85 
Knowing how to use a computer will make a 
student more employable 0.82 
Students should learn basic word processing 
skills in agriculture classes 0.81 
Students should learn basic spreadsheet 
skills in agriculture classes 0.79 
Students should learn to operate decision aid 
software in agriculture classes 0.62 
Students should learn to use telecommunications 
software in agriculture classes 0.59 
Factor 2 ; Students need to be able to use software 
Students need to be able to use word processing 0.70 
Students need to be able to use telecommunications 0.67 
Computers should be used in agriculture classes 
by having students apply skills to problems 0.66 
Students need to be able to use data bases 0.66 
Students need to be able to use spreadsheets 0.65 
Students need to be able to operate decision aid 
software 0.64 
Students need to be able to use graphics 0.55 
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Table 11 (continued) 
Factor or statement Loading 
Factor 3: Computers improve success beyond high school 
Students who know how to use computers are more 
likely to become employed at higher paying jobs 0.72 
Students who know how to use computers are more 
likely to succeed at college or post secondary 0.70 
Knowing how to use a computer will make a student 
more employable 0.63 
Students need to know how to use computers to 
continue their education beyond high school 0.60 
Factor 4 : Computers improve learning 
Computers improve a disadvantaged student's 
ability to learn 0.72 
Using computers increases a student's problem 
solving skills 0.68 
The use of computers increases a student's 
mathematics skills 0.63 
The use of computers increases a student's 
ability to learn 0.45 
Factor 5; Computers enhance teaching 
Using computers enhances the teacher's effective­
ness in presenting agricultural subject material 0.74 
Agriculture subjects can be taught effectively 
without the use of computers -0.60 
The use of computers is over emphasized -0.52 
60 
Table 11 (continued) 
Factor or statement Loading 
Factor 6; Students need programming skills 
Students need to know how to use computer 
programming languages 0.85 
Students should learn to use computer programming 
languages in agriculture classes 0.77 
Factor 7 : Job success includes computers 
Most agriculture and related jobs include the use 
of computers 0.73 
Students need to be able to operate a computer to 
be employable 0.70 
Some students never become proficient at using 
computers -0.49 
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Table 12 
Means and Standard Deviations of Factors Relating to Students' Need 
to Include Computers in Agriculture Classes 
Factor N Mean^  S.D. 
Computers improve success beyond 
high school 255 9. 10 1.55 
Students need to be able to operate 
software 255 8. 56 1.50 
Computers improve learning 253 7. 86 2.04 
Job success includes computers 256 7. 36 2.08 
Computers enhance teaching 186 6. 87 1.96 
Students need to learn to operate 
software in agriculture classes 255 6. 80 2.19 
Students need programming skills 255 5. 18 2.55 
a^ted on a scale where l=very strongly disagree, 2=strongly 
disagree, 3=moderately disagree, 4=mildly disagree, 5=very mildly 
disagree, 6=neither agree nor disagree, 7=very mildly agree, 8=mildly 
agree, 9=moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
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Instructional Areas of Computer Use 
Nine types of computer software programs were considered in this 
study. These types of programs could have been used in any of the 
eight agricultural subject areas considered. Teachers were first 
asked if they used computers as a part of their instructional 
program. If not, they did not respond to this section of the survey. 
Secondly, they were asked what subject areas they taught and, 
finally, what computer programs the students used as a part of their 
agriculture instructional program. In this section of the survey, 
teachers were to respond only to questions concerning subject areas 
they taught and computer programs their students used. One hundred 
seventy-eight teachers used computers and responded to this section. 
Agricultural subject areas taught 
Figure 6 illustrates the percent of programs where specified 
subject areas were included as a part of the instructional program. 
This information was only collected from departments using computers 
because it was used to determine the subjects in which computers were 
used. 
Livestock production was the subject most often taught followed 
by agricultural mechanics and crop production. Forestry was taught 
the least. The amount subjects were taught needs to be taken into 
account when considering where computers were use. For example, 
computers could not be used as much in forestry because that subject 
was taught less than others. 
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Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Figure 6. Percent of agriculture programs including specified 
agriculture topics as a part of the instruction (n = 178) 
Computer software used 
Figure 7 illustrates the number of programs where students used 
specified types of computer programs as a part of their instruction. 
Word processing was the type of software used in the largest number 
of programs. This was followed by educational games. 
Telecommunications and programming were used the least. 
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Spreadsheets 
Drill £ Practice 
Educational Games 
Decision Aids 
Telecommunications 
Word Processing 
Data Bases 
Graphics 
Programming 
10% 20% 30% 40% 50% 60% 70% 60% 90% 100% 
Figure 7. Percent of agriculture programs including specified 
computer software as a part of the instruction (N = 256) 
Computer software used in specific subject areas 
Figures 8 through 16 indicate the use of types of computer 
software by specified agriculture topics. In each figure, the entire 
bar indicates the percent of the 256 programs where the specified 
computer software was used and the specified topic was taught. This 
indicates the number of programs where the software could have been 
used for the specific topic. The shaded area indicates the number of 
programs where the specified type of software actually was used for 
teaching the topic. For example, the top bar in Figure 8 indicates 
that 80 programs could have used spreadsheets to teach crop 
production. However, spreadsheets were only used by students in 74 
programs in this subject area. 
65 
Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
10% 20% 30% 40% 50% 
Figure 8. Percent of agriculture programs where spreadsheet software 
could have been used by students (total) and programs 
where spreadsheet software was used (shaded) (N = 256) 
Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
50% 
Figure 9. Percent of agriculture programs where drill and practice 
software could have been used by students (total) and 
programs where drill and practice software was used 
(shaded) (N = 256) 
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Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
50% 
Figure 10. Percent of agriculture programs where educational games 
software could have been used by students (total) and 
programs where educational games software was used 
(shaded) (N = 256) 
Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
50% 
Figure 11. Percent of agriculture programs where decision aid 
software could have been used by students (total) and 
programs where decision aid software was used (shaded) 
(N = 256) 
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Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
50% 
Figure 12. Percent of agriculture programs where telecommunications 
software could have been used by students (total) and 
programs where telecommunications software was used 
(shaded) (N = 256) 
Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
10% 50% 
Figure 13. Percent of agriculture programs where word processing 
software could have been used by students (total) and 
programs where word processing software was used (shaded) 
(N = 256) 
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Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
20% 30% 40% 50% 
Figure 14. Percent of agriculture programs where data base software 
could have been used by students (total) and programs 
where data base software was used (shaded) (N = 256) 
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Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
30% 40% 50% 
Figure 15. Percent of agriculture programs where graphics software 
could have been used by students (total) and programs 
where graphics software was used (shaded) (N = 256) 
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Crops 
Livestock 
Supplies & Service 
Ag Mechanics 
Ag Products 
Horticulture 
Natural Resources 
Forestry 
Ficpjre 16. Percent of agriculture programs where BASIC programming 
could have been used by students (total) and programs 
where BASIC programming was used (shaded) (N = 256) 
Degree of software use by subject area 
In addition to indicating the type of software used in specified 
subject areas, teachers were asked to indicate the extent to which 
they used the software in the specified area. The number of programs 
that included the use of the particular type of software in the 
specified subject area and the level of use the teacher indicated are 
reported in Tables 13 through 21. 
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Table 13 
Means and Standard Deviations of Level of Use of Spreadsheets in 
Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 74 28.91 2.23 0.79 
Livestock 83 32.42 2.82 0.91 
Agricultural supplies and service 53 20.70 2.66 1.07 
Agricultural mechanics 49 19.14 1.90 0.82 
Agricultural products processing 32 12.50 2.13 0.98 
Horticulture 27 10.55 2.22 0.93 
Agricultural (natural) resources 27 10.55 1.93 1.14 
Forestry 21 8.20 2.05 0.87 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=moderate, 4=heavy, and 5=extensive. 
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Table 14 
Means and Standard Deviations of Level of Use of Drill and Practice 
Software in Specified Subiect Areas 
Subject Area n 
Percent 
of total^  Mean^  S .D. 
Crops 83 32.42 2.30 0 .80 
Livestock 91 35.55 2.55 1 .04 
Agricultural supplies and service 61 23.83 2.23 1 .02 
Agricultural mechanics 80 31.25 2.68 1 .03 
Agricultural products processing 40 15.65 2.10 0 .93 
Horticulture 60 23.44 2.70 1 .83 
Agricultural (natural) resources 48 18.75 2,17 1 .00 
Forestry 29 11.33 2.48 1 .12 
T^otal was 256 departments. 
L^evel of use rated on a scale 
3=moderate, 4=heavy, and 5=extensive 
where l=rarely, 2= =seldom, 
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Table 15 
Means and Standard Deviations of Level of Use of Educational Games 
Software in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 98 38.28 2.33 0.97 
Livestock 107 41.80 2.47 1.07 
Agricultural supplies and service 71 27.73 2.35 1.12 
Agricultural mechanics 79 30.86 2.17 1.06 
Agricultural products processing 43 16.80 2.00 0.98 
Horticulture 54 21.09 2.15 0.92 
Agricultural (natural) resources 49 19.14 2.49 1.23 
Forestry 29 11.33 2.35 1.05 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=moderate, 4=heavy, and 5=extensive. 
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Table 16 
Means and Standard Deviations of Level of Use of Decision Aid 
Software in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 93 36.33 2.77 0.87 
Livestock 104 40. 63 2.84 0.88 
Agricultural supplies and service 65 25.39 2.19 0.98 
Agricultural mechanics 77 30.08 2.20 1.08 
Agricultural products processing 45 17.58 2.09 1.00 
Horticulture 53 20.70 2.45 1.15 
Agricultural (natural) resources 41 16.02 2.17 1.11 
Forestry 27 10.55 2.22 1.05 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=inoderate, 4=heavy, and 5=extensive. 
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Table 17 
Means and Standard Deviations of Level of Use of Telecommunications 
Software in Specified Subiect Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 37 14.45 2.68 1.13 
Livestock 41 16.02 2.59 1.14 
Agricultural supplies and service 25 9.77 2.48 1.04 
Agricultural mechanics 16 6.25 1.69 1.20 
Agricultural products processing 13 5.08 2.08 1.12 
Horticulture 11 4.30 1.82 0.98 
Agricultural (natural) resources 12 4.69 1.83 1.19 
Forestry 5 1.95 2.60 1.82 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=moderate, 4=heavy, and 5=extensive. 
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Table 18 
Means and Standard Deviations of Level of Use of Word Processing 
Software in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 91 35.55 2.12 1.01 
Livestock 96 37.50 2.31 1.07 
Agricultural supplies and service 81 31.64 2.57 1.17 
Agricultural mechanics 67 26.17 1.91 1.00 
Agricultural products processing 47 18.36 2.19 1.06 
Horticulture 55 21.48 2.35 1.06 
Agricultural (natural) resources 51 19.92 2.12 0.99 
Forestry 33 12.89 2.18 1.10 
T^otal was 256 departments. 
^Level of use rated on a scale where l^rarely, 2=seldom, 
3=nioderate, 4=heavy, and 5=extensive. 
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Table 19 
Means and Standard Deviations of Level of Use of Data Base 
Software in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 60 23.44 2.27 0.94 
Livestock 63 24.61 2.40 1.06 
Agricultural supplies and service 50 19.53 2.42 1.25 
Agricultural mechanics 50 19.53 1.90 0.95 
Agricultural products processing 32 12.50 1.94 1.19 
Horticulture 29 11.33 2.48 1.46 
Agricultural (natural) resources 24 9.38 1.71 0.96 
Forestry 21 8.20 2.05 0.97 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=nioderate, 4=heavy, and 5=extensive. 
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Table 20 
Means and Standard Deviations of Level of Use of Graphics 
Software in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S .D. 
Crops 31 12.11 2.00 0 .82 
Livestock 37 14.45 1.73 1 .02 
Agricultural supplies and service 27 10.55 2.37 1 .18 
Agricultural mechanics 29 11.33 2.00 1 .25 
Agricultural products processing 18 7.03 1.78 1 .26 
Horticulture 23 8.98 2.52 1 .20 
Agricultural (natural) resources 15 5.96 1.53 0 .74 
Forestry 11 4.30 2.36 0 .92 
T^otal was 256 departments. 
^Level of use rated on a scale where l=rarely, 2=seldom, 
3=moderate, 4=heavy, and 5=extensive. 
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Table 21 
Means and Standard Deviations of Level of Use of BASIC Programming 
in Specified Subject Areas 
Percent 
Subject Area n of total^  Mean^  S.D. 
Crops 23 9.89 2.00 1.04 
Livestock 22 8.59 2.27 1.24 
Agricultural supplies and service 16 6.25 2.25 1.07 
Agricultural mechanics 13 5.08 2.46 1.27 
Agricultural products processing 7 2.73 1.57 1.51 
Horticulture 9 3.52 2.22 1.03 
Agricultural (natural) resources 12 4.69 2.00 1.21 
Forestry 6 2.34 2.83 1.17 
T^otal was 256 departments. 
L^evel of use rated on a scale where l=rarely, 2=seldom, 
3=moderate, 4=heavy, and 5=extensive. 
Perceived Value of Selected Software 
Teachers using spreadsheets, drill and practice, educational 
games, decision aids, and/or telecommunications software were asked 
to respond to ten questions regarding the value of the specific type 
of software. Principal component analysis with a varimax rotation 
was used to reduce the ten statements into factors. An eigen value 
of 1.00 was used to determine the number of factors. The factor 
loading of items can be seen in Table 22. 
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Table 22 
Factor Loadings for Software Value Statements 
Factor or statements Loading 
Factor 1 ; Software is motivational and educational 
Software motivates students to learn 0. 84 
Students enjoy using specified software 0. 82 
Students are willing to spend extra time working 
with specified software 0. 74 
Software increases students' ability to 
understand material 0. 70 
Software can easily be used by all students 0. 69 
Software helps accomplish teaching objectives 0. 69 
Factor 2: Software wastes students' and teacher's time 
Software requires too much of the students' time 0. 80 
Software requires too much teacher preparation time 0. 79 
Software is frustrating for students to use 0. 76 
Factor 3: Software needs to be taught before using 
Program requires teaching the program before 
applying it to problem solving 0. 92 
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As shown in Table 22, the factor analysis procedure resulted in 
three factors. These factors were; (a) software is motivational and 
educational (b) software wastes students' and teachers' time, and (c) 
software needs to be taught before using. Because the third factor 
loaded only one item, it was not considered by the researcher to be 
an underlying factor concerning the value of software. 
A composite score for each factor was determined by calculating 
the mean of the items loading on the factor. A mean score of each 
factor was then calculated for each of the five selected software 
types. These mean scores can be seen in Table 23. It should be 
noted that the first factor is a positive factor. Agreement with 
this factor (mean greater than 6.00) indicates a favorable perception 
of the software. The second factor, however, is a negative factor. 
Disagreement with this factor (mean less than 6.00) indicates a 
favorable perception of the software. 
As seen in Table 23, teachers perceived educational games as 
being the most motivational and educational. They also rated it 
favorably by disagreeing the most with the factor that educational 
games wastes students' and teachers' time. Of the five selected 
types of software, telecommunications was given the least favorable 
rating by teachers on both factors. 
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Table 23 
Means and Standard Deviations of Factors Relating to Perceived Value 
of Selected Types of Software 
Factor/type of software n^  Mean^  S.D. 
Software is motivational and educational 
Spreadsheets 90 7.55 1.54 
Drill and practice, 116 8.56 1.15 
Educational games 131 9.20 1.06 
Decision aids 120 8.25 1.22 
Telecommunications 49 7.23 1.67 
Software wastes students' and teacher's time 
Spreadsheets 90 5.28 2.05 
Drill and practice 116 4.08 1.61 
Educational games 131 3.99 1.69 
Decision aids 120 4.64 1.78 
Telecommunications 49 6.03 2.37 
dumber of departments where students used software as a part of 
their agriculture classes. 
R^ated on a scale where l=very strongly disagree, 2=strongly 
disagree, 3=moderately disagree, 4«mildly disagree, 5=very mildly 
disagree, 6=neither agree nor disagree, 7=very mildly agree, 8«mildly 
agree, 9=moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
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Reasons for Not Using Conputers 
Those teachers in programs where students did not use computers 
as a part of their agriculture class work were asked to respond to 14 
statements regarding the rationale for not using computers. The 
teachers were to agree or disagree to the statements and indicate 
their level of agreement or disagreement with each statement. 
Principal components analysis with a varimax rotation was used to 
reduce the 14 statements into factors. An eigen value of 1.00 was 
used to determine the number of factors. 
As seen in Table 24, five factors concerning reasons for not 
using computers resulted from the factor analysis. The means and 
standard deviations for these factors are shown in Table 25. 
Teachers disagreed most with the factor that computers are too 
technical and demand too much time to be used in agricultural 
classes. They agreed most with the factor that teachers are not 
equipped to teach with computers. A larger standard deviation for 
the third factor indicated more of a split between teachers who felt 
their school could not afford to use computers and those who felt 
they could. 
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Table 24 
Factor Loadings for Statements Concerning Reasons for Not Using 
Computers 
Factor or statements Loading 
Factor 1: Computers are too technical for students and 
demand too much teacher time 
High school students are too frustrated when 
working on computers 0.77 
Computers only benefit highly capable students 0.76 
Teaching with computers demands too much 
student learning time 0.70 
Changing lesson plans to include computers 
demands too much time 0.58 
Factor 2: Computers do not improve vocational success 
or learning potential in agriculture students 
Computer skills are not necessary for 
vocational employment 0.84 
Computer use is more appropriately taught by 
other teachers 0.72 
Using computers is a low priority as 
a learning objective 0.63 
Using computers will not increase student 
learning potential in my program 0.44 
Factor 3. Our school cannot afford to use computers 
Our school district cannot afford to equip my 
department with computers 0.89 
Our school cannot afford suitable software and 
materials necessary to teach with computers 0.87 
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Table 24 (continued) 
Factor or statements Loading 
Factor 4. Computers are more entertaining than educational 
Students tend to use computers as an 
entertainment device 0.75 
Use of computers eliminates the calculation 
skills that students need to learn 0.68 
Factor 5. Teacher are not equipped to teach with computers 
More software and teaching materials are needed 
to assist teachers 0.70 
I do not feel adequately trained to use the 
computer as a teaching tool 0.57 
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Table 25 
Means and Standard Deviations of Factors Relatincr to Reasons for Not 
Using Computers 
Factor Mean^  S.D. 
Computers are too technical for students and 
demand too much teacher time 68 3.86 1.63 
Computers don't improve vocational success 
or learning potential of ag. students 68 4.96 2.10 
Our school cannot afford to use computers 68 6.37 3.29 
Computers are more entertaining than 
educational 68 6.67 2.04 
Teacher are not equipped to teach with 
computers 68 7.74 2.07 
dumber of departments where students used software as a part of 
their agriculture classes. 
R^ated on a scale where l=very strongly disagree, 2=strongly 
disagree, 3=moderately disagree, 4=mildly disagree, 5=very mildly 
disagree, 6=neither agree nor disagree, 7=very mildly agree, 8=mildly 
agree, 9=moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
Results of Hypotheses Testing 
Nine hypotheses were tested as a part of the study. The 
discussion below lists these hypotheses and the results of each test. 
Ho^ : There is no difference in teachers' perceptions of students' 
need to use computers between teachers who use computers in 
their instructional program and those who do not. 
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Table 26 
T-test Analysis of Need Factors Grouped by Programs Where Students 
Use Computers and Procrrams Where Students Do Not Use Computers 
Factor Use 
Groups 
Do not use 
t-
value 
t-
prob. 
Students need to learn n 182 72 -3.66** >0.01 
to operate software in 7.12 5.94 
agriculture classes SD 2.00 2.42 
Students need to be n 182 72 -4.52** >0.01 
able to operate software M 8.85 7.80 
SD 1.24 1.82 
Computers improve n 182 72 -3.82** >0.01 
success beyond high M 9.35 8.43 
school SD 1.34 1.85 
Computers improve n 182 70 -4.07** >0.01 
learning M 8.20 6.95 
SD 1.81 2.32 
Computers enhance n 144 42 —5.46** >0.01 
teaching M 7.26 5.52 
SD 1.72 2.14 
Students need n 182 72 2.23* 0.03 
programming skills M 4.94 5.72 
SD 2.01 2.23 
Job success includes n 182 73 -2.82** >0.01 
computers M 7.58 6.78 
SD 2.01 2.14 
a^ted on a scale where l=very strongly disagree, 2=strongly 
disagree, 3=moderately disagree, 4-mildly disagree, 5=very mildly 
disagree, 6-neither agree nor disagree, 7=very mildly agree, 8-mildly 
agree, 9-moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
*Significant at 0.05 level. 
**Significant at 0.01 level. 
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The t-test procedure was used to test this hypothesis. Table 26 
illustrates the results of this test. Significant differences were 
found between departments where computers were used and those where 
computers were not used. These differences were significant for all 
seven factors considered. Therefore, the null hypothesis was 
rejected and it was accepted that there were significant differences 
between departments. The mean scores listed in Table 26 indicate 
that, in departments where students used computers, the teachers 
responded more favorably to the factors concerning the need to use 
computers. One factor was an exception. In schools where students 
used computers, teachers were more negative about students' need to 
use computer programming. 
The second hypothesis dealt with the relationship between the 
level of computer use and the perceived need to use computers. 
HOg: Relationships do not exist between the amount teachers use 
computers in their instructional program and their agreement 
with the need for student use of computers in agriculture 
classes. 
As seen in Table 27, four factors are positively correlated with 
the amount students use computers. The null hypothesis was rejected 
in these cases. The null hypothesis was not rejected in the case of 
the remaining three factors. Although significant correlations were 
found, there was very little, if any, correlation. According to 
Hinkle, Wiersma, and Jurs (1988) a correlation between -0.30 and 0.30 
can be interpreted as having little correlation. 
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Table 27 
Correlations of Factors Concerning Student Need to Use Computers and 
the Estimated Amount of Time Students Use Computers 
Prob. of 
Factor n® r significance 
Students need to learn to operate 
software in agriculture classes 181 0 .12 0 .05 
Students need to be able to 
operate software 181 0 .24** >0 .01 
Computers improve success beyond 
high school 181 0 .05 0 .26 
Computers improve learning 181 0 .20** >0 .01 
Computers enhance teaching 141 0 .15* 0 .03 
Students need programming skills 181 0 .06 0 .20 
Job success includes computers 181 0 .16* 0 .02 
N^umber of departments where students used software as a part of 
their agriculture classes. 
*Significant at 0.05 level. 
**Significant at 0.01 level. 
The object of the third hypothesis was to determine if 
relationships existed between demographic characteristics and the 
amount students use computers. 
HOg: There is no relationship between the amount that students use 
computers in agriculture classes and the following: 
a. teacher's age 
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b. number of computer courses the teacher has taken 
c. number of computer workshops in which the teacher has 
participated 
d. teacher's computer abilities. 
Table 28 
Correlations of Teacher Characteristics and the Estimated Amount 
of Time Students Use Computers 
Prob. of 
Teacher characteristics N r significance 
Age 252 -0 .04 0 .29 
Number of college computer credits 250 0 .18** >0 .01 
Number of computer workshops attended 253 0 .17** >0 .01 
Ability to use computer software 250 0 .34** >0 .01 
^^ Significant at 0.01 level. 
The null hypothesis was rejected for all selected teacher 
characteristics except age. Although significant, little correlation 
was found to exist between the number of college computer classes 
taken as well as the number of computer workshops attended when 
compared with the percent of time students used computers. A low 
positive correlation did exist between the self-assessed ability to 
use computer software and the amount students used computers. 
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The fourth hypothesis was: 
Ho^ : There is no difference between the amount students use computers 
in schools when teachers are grouped by: 
a. gender 
b. level of education. 
Table 29 
T-test Analysis of Estimated Percent of Time Students Use Computers 
Grouped by Teacher Gender and Teacher's Highest Degree 
t— t-
Characteristic n Mean^  S.D. value prob. 
Male 
Female 
Bachelor's degree 
Master's degree 
235 
16 
128 
123 
9.27 9.78 
14.56 22.06 
9.73 12.61 
9.40 8.99 
-0.95 0.36 
0.25 0.81 
M^ean percent of time students used computers as estimated by 
teachers. 
The null hypothesis was not rejected for neither gender nor 
degree. No significant differences in the amount students used 
computers could be found between these groups. 
The fifth hypothesis was to determine if students used specific 
programs more when the teacher had more confidence in using that 
program. This hypothesis was stated as follows: 
HOg: There is no relationship between the teacher's perceptions of 
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his or her ability to use a specified type of computer program 
and the amount students use that program in agriculture classes. 
Table 30 
Correlations of the Extent Selected Types of Software Were Used With 
the Teacher's Ability to Use That Software 
Prob. of 
Type of software n^  r significance 
Spreadsheet 86 0.00 0.49 
Drill and practice 97 0.05 0.32 
Educational games 114 0.17* 0.03 
Decision aid programs 107 0.13 0.09 
Telecommunications 46 —0.06 0.35 
Word processing 125 -0.01 0.46 
Data base programs 80 0.21* 0.03 
Graphics programs 57 0.04 0.38 
BASIC programming 28 0,06 0.38 
•Significant at 0.05 level. 
Significant correlations between teacher ability and student use 
of software were found in only two of the selected types of software. 
Correlations found regarding the teacher ability and student use of 
educational games and data base programs were small. The 
relationship in these areas was considered to be little if any. The 
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null hypothesis was not rejected for any other software type. 
The sixth hypothesis was to determine if departments with varied 
course offerings were more likely to use computers than departments 
with more traditional course offerings consisting of four year-long 
courses. The null hypothesis was: 
HOg: There is no difference in the amount students use computers in 
agriculture classes when grouped by type of course offerings. 
Table 31 
Analysis of Variance of Time Students Spent on Computers Grouped by 
Length of Course Offerings 
Sum of Mean F- F-
Source DF Squares Squares ratio prob. 
Between groups 6 245.75 40.96 0.32 0.93 
Within groups 223 28405.33 127.38 
Total 229 28651.08 
The type of course offerings considered were full-year courses, 
semester courses, nine week courses, and all combinations of the 
three. An analysis of variance was conducted to determine if 
differences in the amount of use occurred between the seven possible 
combinations of course length offerings. Table 31 indicates the 
result of this analysis. The analysis of variance did not show 
significant differences and the null hypothesis was not rejected. 
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The seventh hypothesis was to determine if students used 
computers more where programs were less traditional. Characteristics 
of a traditional department would include less students, a higher 
percent being rural, more students having made a career choice, and 
students participating in a full program consisting of four years of 
agriculture classes. The null hypothesis was: 
Ho.y : There is no relationship between the amount of time students use 
computers in agriculture classes and the following demographic 
variables : 
a. the number of students in the program 
b. the percent of rural students in the program 
c. the percent of students having made career choices 
d. the percent of students fully committed to the 
agriculture program. 
The Pearson product-moment correlation procedure was used to 
determine if relationships existed. As indicated in Table 32, 
relationships were found to exist in only three areas. The null 
hypothesis was not rejected for the other selected characteristics. 
The correlations that were significant were low and indicated little 
if any relationship. 
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Table 32 
Correlations of High School Agriculture Program Characteristics With 
the Percent of Time Students Spent Using Computers 
Program characteristic n r 
Prob. of 
significance 
Freshman enrollment 243 -0. 09 0, .09 
Sophomore enrollment 247 -0. ,04 0. 25 
Junior enrollment 248 0, .10 0, .06 
Senior enrollment 248 0. 06 0, .17 
Percent of students that were; 
rural 250 -0, .06 0, .17 
rural/nonfarm 250 0, .17** >0, .01 
urban 250 -0, .10* 0, .05 
committed to a full program 245 -0, .06 0, .17 
taking selected courses 245 0, .05 0, .21 
taking only one course 245 0, .05 0, .23 
Percent of students that; 
made a firm career choice 246 0, .06 0, .16 
were considering a career choice 246 0, .21** >0, .01 
were in an exploratory phase 250 -0, .01 0, .44 
*Significant at 0.05 level. 
**Significant at 0.01 level. 
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The eighth hypothesis was to determine if teachers perceived some 
types of software to be superior to other types. The null hypothesis 
was : 
HOg: There is no difference between the value of selected types of 
software programs used in agriculture instructional programs as 
perceived by agriculture teachers. 
Paired t-tests were used to test for differences. Table 33 
illustrates the results of the t-tests regarding the factor "software 
is motivational and educational." Significant differences were 
found to exist and the null hypothesis was rejected for the factor 
"software is motivational and educational." Where significant 
differences occurred, differences in means indicate which type of 
software was considered to be more motivational and educational. 
The same tests were conducted for the factor "software wastes 
students' and teacher's time." Data on table 34 indicate the results 
of these tests. Significant differences did occur between types of 
software. Therefore, the null hypothesis was rejected for this 
factor. 
The ninth hypothesis was to determine if a relationship existed 
between the value teachers placed on the software and the extent to 
which students used that software. The null hypothesis was: 
HOg: There is no relationship between the teacher's perceptions of 
the value of the types of software programs and the amount 
students use that type of software. 
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Table 33 
Paired T-test Analysis of the Factor "Software is Motivational and 
Educational" Comparing Types of Software 
Type of software n Mean® S.D. 
t-
value 
t-
prob. 
Spreadsheets 56 7.54 1.33 -5.88** >0.01 
Drill and practice 56 8.56 1.21 
Spreadsheets 68 7.48 1.34 -9.96** >0.01 
Educational games 68 9.37 1.00 
Spreadsheets 70 7.64 1.42 -3.95** >0.01 
Decision aids 70 8.26 1.16 
Spreadsheets 32 7.56 1.18 0.51 0.61 
Telecommunications 32 7.39 1.78 
Drill and practice 99 8.57 1.15 • -6.37** >0.01 
Educational games 99 9.22 1.06 
Drill and practice 87 8.50 1.14 2.54* 0.02 
Decision aids 87 8.15 1.21 
Drill and practice 34 8.39 1.04 3.82** >0.01 
Telecommunications 34 7.09 1.70 
Educational games 97 9.22 1.03 8.35** >0.01 
Decision aids 97 8.20 1.80 
Educational games 40 8.92 1.13 5.85** >0.00 
Telecommunications 40 7.25 1.72 
Decision aids 38 8.03 1.07 2.53* 0.02 
Telecommunications 38 7.42 1.49 
a^ted on a scale where l=very strongly disagree, 2=strongly 
disagree, 3==moderately disagree, 4=inildly disagree, 5=very mildly 
disagree, 6=neither agree nor disagree, 7=very mildly agree, 8-mildly 
agree, 9=moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
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Table 34 
Paired T-test Analysis of the Factor "Software Wastes Students' and 
Teachers' Time" Comparing Types of Software 
t- t-
Type of software n Mean^  S.D. value prob. 
Spreadsheets 56 5.35 1.87 5.22** >0.01 
Drill and practice 56 3.92 1.64 
Spreadsheets 68 5.50 1.98 -13.79** >0.01 
Educational games 68 3.77 1.66 
Spreadsheets 70 5.23 2.05 2.46* 0.02 
Decision aids 70 4.57 1.71 
Spreadsheets 32 5.22 2.05 -0.93 0.36 
Telecommunications 32 5.61 2.40 
Drill and practice 99 4.01 1.16 0.10 0,92 
Educational games 99 4.00 1.68 
Drill and practice 87 3.90 1.56 -3.91** >0.01 
Decision aids 87 8.16 1.21 
Drill and practice 34 4.37 1.60 -4.69** >0.01 
Telecommunications 34 6.33 2.33 
Educational games 97 3.95 1.65 -4.53** >0.01 
Decision aids 97 4.68 1.81 
Educational games 40 4.10 1.77 -5.63** >0.01 
Telecommunications 40 6.13 2.39 
Decision aids 38 4.67 1.75 -2.57* 0.02 
Telecommunications 38 5.59 2.21 
a^ted on a scale where l=very strongly disagree, 2=strongly 
disagree, 3=moderately disagree, 4=mildly disagree, 5=very mildly 
disagree, 6=neither agree nor disagree, 7=very mildly agree, 8=mildly 
agree, 9=moderately agree, 10=strongly agree, and ll=very strongly 
agree. 
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In testing the ninth hypothesis, only three correlations were 
significant, as is illustrated in Table 35. The null hypothesis was 
not rejected for the other correlations tested. 
Table 35 
Correlations of Teachers' Perceived Value of Specific Software With 
the Extent Students Use the Specified Software 
Factor/type of software n^  
Prob. of 
r significance 
Software is motivational and educational 
Spreadsheets 90 0.29** >0.01 
Drill and practice 115 0.13 0.09 
Educational games 130 0.13 0.07 
Decision aids 119 0.12 0.09 
Telecommunications 47 0.20 0.09 
Software wastes students' and teachers' time 
Spreadsheets 90 -0.21* 0.02 
Drill and practice 115 -0.23** >0.01 
Educational games 130 -0.03 0.39 
Decision aids 119 -0.10 0.15 
Telecommunications 47 -0.17 0.13 
*Significant at 0.05 level. 
**Significant at 0.01 level. 
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The correlations that were significant showed little 
relationship. The strongest relationship (r-0.29) was between the 
amount students used spreadsheets and the teachers' agreement with 
the factor that spreadsheet programs are motivational and 
educational. 
The last hypothesis dealt with teachers' perceptions of selected 
types of software and the use of that software in specific 
agriculture subjects. The null hypothesis was: 
Ho^ g: There is no relationship between teachers' perceptions of the 
value of the types of software programs and the amount that 
program is used in specific agriculture subjects. 
Pearson product moment correlations were used to test this 
hypothesis. The results of these correlations are shown in Tables 36 
through 40. The null hypothesis was rejected in 13 of the 80 
correlations. The significant correlations most often showed little 
if any relationship. The strongest relationship was between the 
factor spreadsheets are motivational and educational compared with 
the extent spreadsheets are used in livestock production. 
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Table 36 
Correlations of Teachers' Perceived Value of Spreadsheets With 
the Extent of Use in Specific Agriculture Topics 
Agricultural subject 
Software is 
motivational and 
educational 
Software wastes 
students' and 
teacher's time 
Crop production r 0.22* -0.08 
(n)B (80) (80) 
prob. of signficance 0.03 0.24 
Livestock production 0.43** -0.28** 
(83) (83) 
>0.01 >0.01 
Supplies and service 0.14 -0.17 
(62) (62) 
0.14 0.09 
Agricultural mechanics 0.26** -0.11 
(81) (81) 
>0.01 0.17 
Agricultural products processing 0.13 -0.30 
(46) (46) 
0.19 0.02 
Horticulture 0.20 -0.24 
(47) (47) 
0.09 0.06 
Agricultural (natural) resources 0.19 -0.28* 
(53) (53) 
0.09 0.02 
Forestry 0.03 -0.16 
(34) (34) 
0.44 0.18 
dumber of programs where subject was taught and program was 
used. 
*Significant at the 0.05 level. 
**Significant at the 0.01 level. 
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Table 37 
Correlations of Teachers' Perceived Value of Drill and Practice With 
the Extent of Use in Specific Agriculture Topics 
Agricultural subject 
Software is 
motivational and 
educational 
Sofware wastes 
students' and 
teacher's time 
Crop production r -0.02 -0.13 
(n)* (88) (88) 
prob. of signficance 0.43 0.11 
Livestock production 0.09 -0.16 
(100) (100) 
0.19 0.05 
Supplies and service 0.16 -0.02 
(72) (72) 
0.09 0.45 
Agricultural mechanics 0.26** -0.36** 
(97) (97) 
>0.01 >0.01 
Agricultural products processing 0.05 -0.12 
(50) (50) 
0.37 0.20 
Horticulture 0.12 -0.21 
(67) (67) 
0.16 0.05* 
Agricultural (natural) resources -0.01 -0.06 
(60) (60) 
0.46 0.34 
Forestry 0.02 -0.30* 
(37) (37) 
0.44 0.04 
dumber of programs where subject was taught and program was 
used. 
•Significant at the 0.05 level. 
**Significant at the 0.01 level. 
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Table 38 
Correlations of Teachers' Perceived Value of Educational Games With 
the Extent of Use in Specific Agriculture Topics 
Software is Sofware wastes 
motivational and students' and 
Agricultural subject educational teacher's time 
Crop production r 0.17* 0.02 
(n)* (107) (107) 
prob. of signficance 0.04 0.40 
Livestock production 0.14 -0.03 
(117) (107) 
0.07 0.39 
Supplies and service 0.09 0.08 
(84) (84) 
0.21 0.24 
Agricultural mechanics 0.07 -0.06 
(109) (109) 
0.24 0.27 
Agricultural products processing 0.19 -0.11 
(58) (58) 
0.07 0.21 
Horticulture 0.12 -0.16 
(78) (78) 
0.16 0.08 
Agricultural (natural) resources 0.16 -0.02 
(72) (72) 
0.09 0.42 
Forestry 0.13 -0.15 
(49) (49) 
0.17 0.15 
dumber of programs where subject was taught and program was 
used. 
*Significant at the 0.05 level. 
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Table 39 
Correlations of Teachers' Perceived Value of Decision Aids With 
the Extent of Use in Specific Agriculture Topics 
Software is Sofware wastes 
motivational and students' and 
Agricultural subject educational teacher's time 
Crop production r 0.08 -0.10 
(n)* (98) (98) 
prob. of signficance 0.21 0.18 
Livestock production 0.20* 0.02 
(108) (108) 
0.02 0.42 
Supplies and service -0.05 -0.07 
(76) (76) 
0.33 0.27 
Agricultural mechanics 0.19* —0.06 
(101) (101) 
0.03 0.29 
Agricultural products processing 0.05 -0.20 
(57) (57) 
0.36 0.07 
Horticulture 0.07 -0.05 
(68) (68) 
0.28 0.34 
Agricultural (natural) resources 0.03 0.00 
(66) (66) 
0.41 0.50 
Forestry 0.33* -0.19 
(44) (44) 
0.02 0.11 
dumber of programs where subject was taught and program was 
used. 
*Significant at the 0.05 level. 
**Significant at the 0.01 level. 
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Table 40 
Correlations of Teachers' Perceived Value of Telecommunications With 
the Extent of Use in Specific Agriculture Topics 
Software is Sofware wastes 
motivational and students' and 
Agricultural subject educational teacher's time 
Crop production r 0.12 0.17 
(n)* (34) (34) 
prob. of significance 0.24 0.16 
Livestock production 0.20 0.06 
(37) (37) 
0.12 0.36 
Supplies and service 0.22 0.09 
(24) . (24) 
0.16 0.34 
Agricultural mechanics 0.12 0.30* 
(31) (31) 
0.26 0.05 
Agricultural products processing 0.22 -0.21 
(15) (15) 
0.22 0.23 
Horticulture 0.19 0.19 
(21) (21) 
0.20 0.21 
Agricultural (natural) resources -0.06 0.02 
(20) (20) 
0.40 0.47 
Forestry 0.02 0.12 
(14) (14) 
0.48 0.34 
dumber of programs where subject was taught and program was 
used. 
*Significant at the 0.05 level. 
**Significant at the 0.01 level. 
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CHAPTER V. SUMMARY 
This chapter sxmmarizes the research. It includes (a) 
considerations for interpretation (b) a discussion of major findings, 
(c) conclusions, and (d) recommendations. 
Considerations for Interpretation 
The questions considered for this research were (a) Which 
teachers were encouraging student use of microcomputers in secondary 
agriculture programs? (b) What software programs were students using? 
(c) In what agricultural subject areas were students using 
microcomputers? (d) Did teachers perceive this use to be effective? 
and, (e) What reasons did teachers have for not encouraging students 
to use microcomputers in secondary agriculture programs? A 
population of 9,093 secondary agriculture programs was identified. 
Answers to the research questions were intended to be generalized 
back to this population. Some points should be considered in making 
these generalizations. 
1. The sample size needed was calculated to be 323 schools. The 
number of questionnaires sent out was increased to 600 in an 
attempt to assure adequate sample size. A total of 309 
questionnaires were returned. Several, however, indicated 
they did not wish to participate and the number of usable 
responses decreased to 256. Because of the number of 
responses, the reader is advised to consider the increase in 
the possibility of a Type II error when making 
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generalizations. 
2. Because of the large percent of nonrespondents, a follow up 
survey was conducted to determine if nonrespondents differed 
from respondents. Nonrespondents differed from respondents 
in the number of the departments using drill and practice 
programs, telecommunications, and word processors. They also 
differed from respondents in their response to "our school 
cannot afford computers for the agriculture department" and 
"computer skills are not necessary for employment." Because 
the remainder of the questions asked of the nonrespondents 
showed no differences, the researcher considered the 
nonrespondents not to be different from the respondents. The 
reader, however, is cautioned about making generalizations in 
areas where differences were found. 
3. Thirty-six teachers returned their unanswered questionnaire 
indicating they did not wish to participate. These teachers 
were not included in the nonresponse follow up survey. It 
was possible that these teachers did not participate because 
they did not use computers. Including a sample of these 
individuals may have shown more differences between 
respondents and nonrespondents. 
4. Data were collected by a computer disk questionnaire. This 
form was closely related to the topic being studied. This 
may have biased the responses. That is, those teachers 
responding on the disk may have been more likely to use 
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computers as a part of their instruction. A paper 
questionnaire was sent later and may have resolved this 
problem. 
Discussion of Major Findings 
The study's purpose was to determine where microcomputers were 
being used in secondary agriculture instructional programs in the 
United States. Seven specific objectives were established for this 
study. 
1. To determine the teacher characteristics that may have been 
related to the use of computers. 
2. To determine the teachers' perceptions of students' need to 
use microcomputers in agriculture classes. 
3. To determine the relationship between specified teacher 
characteristics and the amount their students used 
microcomputers as a part of their agriculture classes. 
4. To determine the differences in the student and program 
characteristics between those programs in which computers 
were being used and those programs where they were not used. 
5. To determine the extent to which students were using 
specified types of microcomputer software programs in 
specified agriculture topics. 
6. To determine the perceived effectiveness of software programs 
that were being used in agricultural instructional programs. 
7. To determine what barriers existed that kept teachers from 
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using microcomputers as a part of their instructional 
program. 
Listed below are the major findings as they relate to each 
objective. The results of hypothesis tests are also briefly 
discussed. 
The first objective was to determine the teacher, student, and 
program characteristics that may have been related to the use of 
computers. The sample was mostly male with an average of 12 years 
teaching experience. The average teacher had worked with computers 
for more than four years and had owned a computer for less than two 
years. The average number of college computer courses taken was 2.56 
and the average number of computer workshops attended was 2.25. Most 
teachers rated their skills for using specific types of software 
below "somewhat proficient" for all types of software. 
Teachers reported that students were largely committed to a full 
four-year program but were, for the most part, exploring a career 
choice. Most programs included year-long and semester courses. 
Students spent about 12 percent of the time using computers in these 
courses. In most programs, computers were used as a tool to teach 
agriculture. They were used as an object of instruction in only 4.31 
percent of the schools. Computers were not used at all in 28.63 
percent of the schools. 
The second objective was to determine the teachers' perceptions 
of students' need to use computers in agriculture classes. The 
highest rated factors of need were (a) use of computers improve 
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success beyond high school, (b) students need to be able to operate 
computer software, and (c) computers can improve learning. Teachers 
agreed moderately to slightly with these factors. Teachers very 
slightly disagreed that students need to learn programming skills. 
Significant differences existed between teachers in schools where 
students used computers and those where students did not use 
computers. Differences were found for all seven factors. Mean 
scores indicate that teachers in schools where students used 
computers were responded more favorably to the factors. For example, 
teachers in schools where computers were used, slightly agreed that 
computers enhance teaching. Other teachers slightly disagreed with 
this factor. Teachers of departments using computers more strongly 
disagreed with the factor that students need to learn programming 
skills conpared to teachers where computers were not used. 
Significant positive correlations were found to exist between the 
amount students use computers and these factors: students need to be 
able to operate software, computers improve learning, computers 
enhance teaching, and job success includes computers. Although these 
correlations were significant, the relationships were considered to 
be little or none. 
The third objective was to determine the relationship between 
specified teacher characteristics and the amount their students used 
microcomputers as a part of their agriculture classes. Significant 
correlations were found between the amount students use computers and 
the following teacher characteristics: the number of college 
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computer credits taken, the number of computer workshops attended, 
and the teachers' self-assessed ability to use computer software. 
The first two characteristics were significant but showed little or 
no relationship. The third characteristic, teachers' ability to use 
software, had a low positive correlation with the amount students 
used computers. 
There were no differences in the amount students use computers 
when considering the teacher's gender or level of education. 
Significant correlations were found between the teacher's ability to 
use educational games, decision aid programs, and data base programs 
when compared with the extent students use these programs. These 
correlations, however, showed little or no relationship. 
The fourth objective was to determine the differences in the 
student and program characteristics between those programs in which 
computers were being used and those programs where they were not 
used. There were no differences in the amount students used 
computers when considering the length of course offerings. There 
were three student characteristics where significant correlations 
existed between these characteristics and the amount students used 
computers. These were: the percent of rural/nonfarm students, the 
percent of urban students, and the percent of students in a stage of 
considering a career choice. Although significant, there was little 
if any relationship in these correlations. 
The fifth objective was to determine the extent to which students 
were using specified types of microcomputer software programs in 
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specified agriculture topics. Word processing and educational games 
were used most frequently by students. This was followed by decision 
aid and drill and practice programs. BASIC programming and 
telecommunications were used the least. Computers were used most 
often in livestock and crop production. Students used computers the 
least for receiving instruction in forestry. Forestry, however, was 
least often taught in schools, whereas, livestock production, crop 
production, and agricultural mechanics were most often taught. 
Decision aid programs in livestock production was the most 
frequent specific use of computer software. This specific use was 
also rated the highest in terms of the extent of use. However, the 
mean of 2.84 fell between seldom and moderate use. Means for 
specific software by topic use most often fell in the "seldom" or 
"rarely use" categories. 
The sixth objective was to determine the perceived effectiveness 
of software programs that were being used in agricultural programs. 
Educational games were given the most favorable ratings by teachers. 
That is, teachers agreed most with the factor that educational games 
were motivational and educational. They disagreed most with the 
factor that educational games waste the students' and teacher's time. 
By the same factors, telecommunication programs were given the least 
favorable ratings. Teachers did, however, very slightly agree that 
telecommunication programs were motivational and educational. 
Differences did exist between the teachers' perceptions of the 
value of types of software. The mean score for educational games 
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being educational and motivational was higher and significantly 
different from the other four types of software considered. Decision 
aids and drill and practice programs were both higher and 
significantly different from spreadsheets and telecommunications. 
Teachers disagreed less with the factor that telecommunication 
programs waste the students' and teacher's time. This was 
significantly different from the mean scores of the same factor 
regarding educational games, drill and practice programs, and 
decision aid programs. Considering the same factor, spreadsheets 
were rated less favorably and significantly different from 
educational games and drill and practice programs. 
A moderate positive correlation was found to exist between the 
factor that spreadsheets are educational and motivational when 
compared with the extent spreadsheets were used in livestock 
production. At the same time, there was a significant but low 
negative correlation between spreadsheets waste students' and 
teacher's time and the extent spreadsheets were used for livestock 
production. 
A low negative correlation was found between drill and practice 
wastes students' and teacher's time when compared with the extent 
this program was used in agricultural mechanics. The extent this 
program was used in agricultural mechanics was significantly 
correlated with the factor that drill and practice programs are 
motivational and educational, though little relationship existed. 
The last objective was to determine what barriers existed that 
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kept teachers from using microcomputers as a part of their 
instructional program. This objective was addressed only to those 
teachers where students did not use computers in their agriculture 
classes. These teachers disagreed most with the factor that 
computers are too technical for students and demand too much teacher 
time. They agree most with the factor that teachers are not equipped 
to teach with computers. 
Conclusions 
The use of computers by agriculture teachers was still relatively 
new with the group mean being less than five years of computer 
experience. Most teachers rated themselves no higher than just able 
to get by in their ability to use specific programs. The 
recommendations of the National Commission on Excellence in Education 
(1983) and the Committee on Agricultural Education in Secondary 
Schools (Carlson & Robbins, 1988) were to increase the use of 
computers in secondary schools. If this were to happen, teachers 
would need to improve their own computer skills. More education and 
in-service would be needed to bring teachers' skills to a level where 
they would be competent enough to incorporate computers in their 
instructional program. 
Computers can be used as a tool or tutee as Taylor (1980) 
suggested. Where computers were used in secondary programs, they 
were used most often as a tool for instruction rather than as the 
object of instruction. In 16.82 percent of the schools, however, 
classes were being taught about computers. This type of instruction 
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may have been more appropriate in conputer science classes rather 
than in agriculture classes. 
As a group, teachers generally agreed with statements that 
indicated students need to use computers as a part of their 
education. Teachers in schools where computers were used were more 
positive about the need for students to use computers than teachers 
in schools where computers were not used. Apparently, teachers who 
did not see a need to use computers were not incorporating computers 
in their instruction. If computers improve student learning as Kulik 
and Kulik {1987a) suggested, then this conclusion is disturbing. 
Twenty-nine percent of teachers surveyed do not have students using 
computers as a part of their instruction. These teachers are passing 
up an opportunity to improve their students' learning abilities. 
Perhaps these teachers do not use computers because of their 
perception that there is little need to use computers. If, on the 
other hand, Clark (1986) was right when he maintained that computers 
do not influence student learning, then there may be little cause for 
concern. 
Weak positive correlations were found between the amount students 
use computers compared with the number of computer classes teacher 
had taken and the number of computer workshops the teacher had 
attended. Although these relationships were weak, they suggest that 
the teacher who is more prepared to operate computers is more likely 
to have students use computers. 
The researcher was concerned that traditional secondary 
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agricultural programs might be less likely to have students using 
computers. A traditional program was considered to offer year-long 
courses, have mostly rural students, and promote early career 
choices. Meaningful relationships between these characteristics and 
the amount students use computers were not found. The researcher 
concluded that traditional programs are as likely to use conputers as 
nontraditional programs. 
Computer programs most often used were word processing, 
educational games, decision aid programs, and drill and practice 
programs. A slight correlation existed between years of owning a 
computer and teachers' agreement that educational games were a waste 
of time. The researcher poses these questions for consideration: 
Did teachers with more computer experience view games as being of 
less value and application programs as being of more value? Did 
other teachers view educational games and drill and practice programs 
as being valuable because these teachers were more competent at 
operating these programs? And finally, in a curriculum where problem 
solving and critical thinking are stressed, should problem solving 
computer programs such as spreadsheets, data bases, and decision aid 
programs be used more than educational games and drill and practice 
programs? Perhaps consideration should be given to the increased use 
of computer programs such as spreadsheets and data bases to teach 
problem solving with computers. 
Computers were being used more often in agricultural production 
areas then in other agricultural subject areas. However, 
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agricultural production was taught in more schools then were other 
subject areas. A statistical test was not conducted to determine if 
computers were being used proportionately more in some subjects than 
others. The use of computers by subject areas may have been more 
closely related to the amount subjects were taught than to the 
appropriateness of using computers for teaching a specific subject. 
Teachers rated educational games the highest for being 
motivational and educational. However, teachers who owned computers 
for more years did not rate this type of program as high. It seems 
that as a teacher owned a computer longer, he or she saw less value 
in computer games. Although educational games may be motivational, 
they should be used cautiously and not be overused. 
Teachers were positive about the value of the use of the five 
selected types of software. They generally agreed that these 
computer programs were educational and motivational. They generally 
disagreed with the idea that these programs were a waste of time. 
However, they were more divided when considering spreadsheets and 
telecommunications as a waste of time. In these cases the group mean 
was closer to "neither agree nor disagree." The variance, however, 
was greater compared with the consideration of the other types of 
software. By contrast, educational games and drill and practice 
programs were viewed positively by teachers as they disagreed with 
the idea that these programs were a waste of time. The researcher 
believed that because educational games and drill and practice 
programs are easier to use, the simplicity of operation has a bearing 
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on the perceived value of conputer programs. 
Teachers in schools where computers were not used disagreed with 
the factor that computers were too technical for students and wasted 
too much teacher time. At the same time, they agreed that teachers 
are not equipped to teach with computers. It seemed that these 
teachers perceived the students to be more capable to operate 
computers than the teacher were to teach with computers. Increasing 
teachers' computer skills could increase their ability to include 
computers as a part of their instructional program. 
Recommendations 
Based on the conclusions, the following recommendations are made; 
1. In-service courses be offered to secondary agriculture 
teachers in an attempt to increase their computer skills. 
Instruction should be aimed at improving the teachers' 
ability to use problem-solving computer software such as 
spreadsheets, decision aid programs, data bases, and 
telecommunications. In-service courses offered in 
agricultural topics should include the use of computers to 
demonstrate the use of computers as a teaching tool. 
2. All teachers should include computer use for students as a 
part of their instructional program in agriculture. Because 
teacher characteristics were not related to student use of 
computers, these characteristics should not inhibit the 
students' use of computers. 
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The responding teachers perceived success beyond high school 
as being the strongest need for including computer use in 
agriculture classes. Students must be provided the 
opportunity to use computers to increase the chances of this 
success. This need to include computers is supported by the 
fact that agriculture teachers agreed with Kulik and Kulik 
(1987). That is, computers can improve students' learning. 
There were no correlations between student characteristics 
and the amount students used computers. All students are to 
be encouraged to use computers as a part of their 
instructional program in agriculture regardless of their 
rural or urban background, level of career choice or 
commitment to an agriculture program. 
Teachers should be encouraged to use computers in all 
agricultural subjects. The researcher suggests that this be 
done with a variety of computer software programs. 
Educational games and drill and practice programs should not 
be overused. Instead, software for problem solving should be 
emphasized. This is consistent with Seidel's (1982, p. 20) 
statement, "Computers are a major component of the work 
environment to help solve problems." Increased use of 
spreadsheets, data bases, and telecommunications is 
suggested. 
Teachers in schools where computers were not used should take 
steps to include computers. Teachers where computers were 
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not used agreed most with the factor that the teacher was not 
equipped to teach with computers. This included the lack of 
hardware, software, teaching materials and computer 
knowledge. Steps taken to eliminate barriers should include: 
(a) encouraging the school board and administrators to 
purchase computer hardware and software, (b) purchasing of 
teaching materials that include the use of computers, and (c) 
participating in in-service workshops to improve the 
teacher's own computer skills. 
7. Research should be conducted in agricultural education to 
determine the effects of software programs on subject matter 
learned and thinking skills developed. Student motivation to 
work with software as well as the educational benefits of the 
software should be studied. 
8. Research should be conducted to determine the perceptions of 
students in regard to the use of computers in secondary 
agricultural classes. Students who have graduated from high 
school should be surveyed to determine the if computers in 
their education affects their success beyond high school. 
9. Because the use of computers was still relatively new, the 
researcher suggests the repetition of studies such as this 
study. 
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INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(Please follow the accompanying instructions for completing this form.) 
Title of project (please type): A National Study of the Use of Microcomputers 
in Secondary Agriculture Programs 
r2w I agree to provide the proper surveillance of this project to insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. ^ ^ 
Mark G. Zidon 3/6/89 /}'7cU'Z. Ù/-
Typed Named of Principal Investigator Date Signature of Principal Investigator 
212 Davidson Hall 296-1320 
Campus Address Campus Telephone 
(^3.) Signatures of others (if any) Date Relationship to Principal Investigator 
TaJ ATTACH an additional page(s) (A) describing your proposed research and (B) the 
subjects to be used, (C) Indicating any risks or discomforts to the subjects, and 
(0) covering any topics checked below. CHECK all boxes applicable. 
n Medical clearance necessary before subjects can participate 
I  I  Samples (blood, tissue, etc.) from subjects 
I i Administration of substances (foods, drugs, etc.) to subjects 
I  I  Physical exercise or conditioning for subjects 
I i Deception of subjects 
I I  Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 
i  I  Subjects in institutions 
I i Research must be approved by another institution or agency 
r sj ATTACH an example of the material to be used to obtain informed consent and CHECK 
which type will be used. 
I i Signed informed consent will be obtained. 
nâ Modified informed consent will be obtained. 
©Month Day Year Anticipated date on which subjects will be first contacted: Mar. 15 89 
Anticipated date for last contact with subjects: May 15 89 
r7^ If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey instruments: , , 
-1_ §2_ 
Month Day Year 
Si^ature o^ Header Cha^irperson Date Department or Administrative Unit 
s/?j' J<'=i Agricultural Education 
Decision of the University Committee on the Use of Human Subjects In Research: 
Project Approved Q Project not approved No action required 
P a t r i c i a  M .  K e i t h  
Name of Committee Chairperson Date Signature or Committee Chairperson 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Deoartmeni ot 
Agricultural Engmeering 
Davidson Hall 
Teleofione 513-294-2871 
March 21,1989 
Dear Agriculture Teacher. 
As a teacher of agriculture you are aware of the emphasis on making agricultural education current with 
technology. While microcomputers have been in some schools for a decade, the question of their 
proper use still remains unanswered. What software programs woric best in the classroom? What 
subjects are most conducive to being taught with the aid of microcomputers? As a high school teacher, 
you are a part of a group most likely to provide valuable information to answer these and similar 
questions concerning the use of microcomputers in high school agriculture programs. 
You have been randomly selected as a participant in a national study of microcomputer use in high 
school agriculture programs. The study will gather data about the high school agriculture programs, 
the need for students to use computers as a part of their agriculture classes, and the use of software to 
teach high school agriculture classes. 
The information you provide is voluntary and will be treated with strict confidence. Your identity will 
not be revealed as only group summary information will be reported. An identification number is 
encoded on the computer disk. The sole purpose of this is to avoid sending you a second questionnaire 
once you have responded. 
We would appreciate approximately twenty minutes of your time to provide information on how your 
students use microcomputers as a part of your program. Directions are provided for using the 
computer disk to respond to the survey. TTiese directions are provided for both IBM or IBM 
compatible computers and Apple n computers. If you do not have access to either, we would be happy 
to provide a paper questionnaire. If you do not wish to participate in the survey, please indicate this on 
the comment sheet provided and return that sheet and the disk. 
Your input is needed to determine how computers are being used across the country in agriculture 
programs. If your students do not use microcomputers, we are still interested in your perceptions of 
the use of microcomputers. Please complete the enclosed questionnaire and return it with the comments 
sheet in the self-addressed stamped envelope provided. We need your response by April 3rd. 
Together, we can provide answers to questions that will improve the use of technology in our 
agricultural education programs. We thank you in advance for your response. If you have any 
questions concerning the study, feel free to caU us at 515/294-1320. 
Sincerely, 
W.WadeMiUer ' Marie G. Zidon 
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Directions for completing the computer disic survey. 
Directions for starting with Apple n+, Apple He, Apple He, Apple Ilgs or a compatible 
computer. 
1. Begin by placing the survey disk in drive 1 of your Apple or compatible computer with the blue label 
facing upward. Boot the disk by turning your computer on. 
2. The disk will boot to an introductory screen. After you have read the message, press the space bar to 
continue the program as instructed. Repeat this process until you see a screen asking for information 
about yourseUl 
Continue to step 3 below... 
Directicms for starting an IBM or compatible computer. 
1. Begin by placing the DOS disk for your computer in drive A. Turn the computer on to boot this 
disk. The computer should eventually arrive at an A prompt (A: or A>). 
2. Remove the DOS disk and insert the survey disk with the IBM label facing upward. Type the word 
BEGIN and press the return key. The program will start at an introductory screen. After you have 
read the message, press the space bar to continue the program as instructed. Repeat this process until 
you see a screen asking for information about yourself. 
Continue to step 3 below... 
3. Respond to each question by typing in the correct number(s) or letter(s) and pressing the return key. 
When a single letter w number is requested, it will not be necessary to press the return key. 
4. The program will periodically save your responses and move to a new section. You will be given an 
opportunity to cwrect mistakes at the end of each screen. At the end of the agree/disagree questions, 
you will be given the opportunity to review this section. 
5. When the last section kg been completed you will be given a message that the survey is complete. 
At this point you are to remove the disk from the computer, place it in the disk sleeve, and complete 
the comments sheet 
6. When completed, return only the disk and the comments sheet in the envelope provided. 
What if I make a mistake? 
If you make a mistake, you may use the backspace or the delete key to erase it. However, if you have 
already pressed the return key, you cannot immediately correct the mistake. In this case it will be 
necessary to continue answering the questions on that screen. When you reach the last question on 
each screen, you will be given the opportunity to reenter the responses or continue to the next screen. 
Press the letto* R if you wish to reenter the responses or the letter C if you wish to continue. 
What if I don't want to answer a question? 
If you prefer not to answer a particular question, simply press the question mark (?) or slash (J) key. 
The program will respond by either placing a question mark on the screen or printing a message. It 
will then move on to the next question. 
What if I cannot get the disk to work? 
If you have had little computer experience and are having trouble getting the disk to work, we ask that 
you first request the assistance of a fellow teacher who has had some computer experience to get you 
started. If you are an experienced computer user and are having trouble with the didc, please return the 
disk with the comment sheet. We will respond by sending a second disk or a written form of the 
survey. 
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Subjects in Agriculture 
Crop Production. Includes subject matter concerned with the principles and processes 
related to the economic use of facilities, land water, machinery, chemicals, finance, and 
labor in the production of plants. This includes management of crops and crop marketing. 
Livestock Production. Includes subject matter concerned with the principles and processes 
related to the economic use of facilities, land water, machinery, chemicals, finance, and 
labor in the production of animal products. This includes management of livestock and 
livestock mariceting. 
Agricultural Sales and Services. Includes subject matter involved in providing 
consumable supplies used in the production agriculture including processing, marketing, 
consulting, and other services. Specific subject matter areas include agricultural chemicals 
feeds, se^s, and fertilizers. 
Agricultural Mechanics. Includes subject matter pertaining to the principles of selection, 
operation, service, maintenance, repair, and safety in agricultural power and installation, 
service, adjustment, operation, and repair of farm machinery. 
Agricultural Products Processing. Pertains to the processing, inspection, and marketing 
of food products (meat, fish, poultry, dairy, fiuits and vegetables, and cereal grains) and 
non-food products (cotton, wool, and tobacco). 
Horticulture. Includes the culture establishment, maintenance, and management of plants 
used principally for ornamental or aesthetic purposes. It includes floriculture, greenhouse 
operation and management, and turf management 
Agricultural (Natural) Resources. This is the principles and processes involved in the 
conservation and improvement of natural resources such as air, forests, soil, water, fish, 
plants, and wildlife for economic and recreational purposes. 
Forestry. Forestry is the use, management, and protection of forest lands. Specific subject 
matter areas include logging, wood utilization, and forest protection. 
Subject definitions taken from: Newcomb, L.H., McCracken, J.D., and Warmbrod (1986). 
Methods of teaching agriculture. The Interstate Printers and Publishers, Inc. Danville, IL 
(page 11-12) 
137 
Types of computer programs. 
Spreadsheet. Creates a ledger page on the screen that is electronically recalculated when a 
new number is entered. It is made of rows and columns that intersect at cells. Numbers or 
words can be entered in each cell. 
Word processor. A word processor turns the computer into a typewriter. Text can be 
entered and edited easily. It can then be sent to a printer. 
Data base. This type of program turns the computer into a filing system. Entries are made in 
each record or case. Records can then be sorted or arranged by specified entries. 
Drill and practice. These programs are designed to assist students memorize information. 
These programs systematically drill students on questions. Missed questions are often 
repeated. 
Educational games. Educational games are programs that attempt to motivate students by 
being enjoyable as well as educational. They can be a simulation of a real situation or 
simply a game that provides information. 
Graphics programs. Graphics programs have the capability of drawing pictures or graphs. 
They can be used to illustrate objects or draw charts and graphs. 
BASIC programming. This is the process of giving the computer instructions to develop a 
program. BASIC is a computer language sometimes used by beginning programmers. 
Telecommunications. Telecommunications is considered here to be a process of connecting 
one computer to another through telephone Unes. This is usually done to access a large data 
base on a minicomputer or main frame computer. 
Decision aid programs. For our purposes, decision aid programs are defined as "canned" 
or commercial programs that are usà to solve a specific problem. A program to balance a 
feed ration for hogs is an example of such a program. 
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Code Infonnation you provide on this survey is voluntary and will be treated with 
strict confidence. Your identity will not be revealed. Only grouped data will 
be reported. An identification code is used only as a means of assuring that 
you will not receive another questionnaire after you have responded. 
Information about yourself 
Your age Your gender • Female • Male 
Highest level of college education: 
• Bachelor's degree • Master's degree • Doctorate degree 
Number of semester credits taken since your highest degree earned 
Number of years you have taught 
Number of years you have taught at current school 
Number of college credits you have in computer science classes 
Number of workshops you have attended involving microcomputers 
Number of years you have worked with microcomputers 
Do you own a microcomputer? Q yes • no If yes, for how many years?. 
Your computer abilities 
Rate your use of computer 
skills at using the following 
programs: 
Spreadsheets 
Word processing 
Data Bases 
Drill and practice 
Educational games 
Graphics programs 
BASIC programming 
Telecommunications 
Decision aid programs 
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Information about your program and students 
Which of the following lengths of courses can students take in your program? 
• yes • no Year-long courses such as Ag I, Ag n, Ag HI or Ag IV 
• yes • no Semester courses 
• yes • no Courses 9 weeks or less 
Which one of the following best describes the way you use microcomputers in 
your instructional program? 
• I do not use microcomputers as a part of my instructional program. 
O I teach about microcomputers using ag topics as subject matter. 
• I teach agriculture subjects and use microcomputers as a teaching tool. 
• I teach about microcomputers and also use them as a teaching tool. 
How many unduplicated students do you currently have enrolled in your agriculture 
classes? (by grade level) 
9th grade 10th grade 11th grade 12th grade 
What percent of your students students 
would you classify as; urban students 
rural/nonfarm 
Total 100% 
Students committed to the full ag program 
Students taking only selected ag courses 
Students taking only one ag course 
Total 100% 
Students having firmly selected a career choice 
Students considering a career choice 
Students at an exploritory stage only 
Total 100% 
Considering an average for the year, what percent of time do your ag. students 
spend using computers as a part of their agriculture classwork? 
Indicate the number of class periods you have taught agriculture classes 
in the last 10 school days. 
How many of these class periods (in the last ten days) were ag. students using 
computers as a part of their agriculture class work? 
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Student need for computer education 
Indicate your agreement or disagreement with the following statements by 
writing the appropriate number in die blank before each statement. Use die 
scale of 1 to 11 illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree disagree agree agree agree 
1 2 3 4 5 6 7 8 9  1 0  1 1  
Students need to be able to operate a computer to be employable. 
Most agriculture and related jobs include the use of computers. 
Students need to know how to use computers to continue their education 
beyond high school. 
Students who know how to use computers are more likely to become 
employed at higher paying jobs. 
Students who know how to use computers are more likely to succeed 
at college or post secondary education. 
Knowing how to use a computer will make a student more employable. 
Students should learn beginning computer operations skills in ag classes. 
Students need to know how to use computer languages (e.g. Basic, Pascal). 
Students should learn to use computer languages in ag classes. 
Students need to be able to use a spreadsheet program. 
Students should learn basic spreadsheet skills in ag classes. 
Students need to be able to operate decision aid software. 
Students should learn to operate decision aid software in ag classes. 
Students need to be able to access information through a computer using 
telecommunications. 
Students should learn to use telecommunications in ag classes. 
Students need to be able to use a word processing program. 
Students should learn basic word processing skills in ag classes. 
Students need to be able to use a data base program. 
Students should learn basic data base skills in ag classes. 
Students need to be able to use a graphics program. 
Students should learn graphics program sldlls in ag classes. 
Computers should be used in ag classes by having students apply computer 
skills to agriculture problems. 
The use of computers increases a students' ability to learn. 
The use of computers increases students' mathematics skills. 
Computers improve disadvantaged students' ability to learn. 
Using computers increases a student's problem solving abilities. 
Some students can never become proficient at using computers. 
Agriculture subjects can be taught effectively without the use of computers. 
The use of computers is over emmphasized. 
Using computers enhances the teacher's effectiveness in presenting ag 
subject material. 
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Your use of computer programs (spreadsheets) 
If you do not use computers as a part of your instructional program, please 
skip to last page. 
Spreadsheets 
Do your students use spreadsheets as a part of their work for agriculture classes? 
• yes • no If they do not, please skip to next section. 
Rate your perceptions of the use of spreadsheets by your agreement or 
disagreement with the following statements. Use the 1-11 scale illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree disagree agree agree agree 
1  2 3 4 5 6 7 8  9  1 0  1 1  
This program can easily be used by all students. 
This program motivates students to learn. 
This program increases students' ability to understand material. 
This program is frustrating for students to use. 
This program uses too much of the student's time. 
Students enjoy using this program. 
This program requires teaching the program before applying it 
to problem solving. 
This program helps accomplish teaching objectives. 
This program requires too much teacher preparation time. 
Students are willing to spend extra time working with this program. 
Do you use spreadsheets in the following subject areas? Check n/a (not applicable) 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
5 4 3 2 1 0 n/a 
Crop Production • • • • • • • 
Livestock Production • • • • • • • 
Ag Sales and Service • • • • • • • 
Ag Mechanics • • • • • • • 
Agricultural Products Processing a • • • • • • 
Horticulture • • • • • • • 
Ag (Natural) Resources • • a • • • • 
Forestry • • • • • • • 
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Your use of computer programs (drill and practice) 
Drill and Practice 
Do your students use drill and practice as a part of their work for agriculture classes? 
• yes • no If they do not, please skip to next section. 
Rate your perceptions of the use of drill and practice by your agreement or 
disagreement with the following statements. Use the 1-11 scale illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree (Bsagree agree agree agree 
I I I I I I I I I I I 
1  2 3 4 5 6 7 8  9  1 0  1 1  
This program can easily be used by all students 
This program motivates students to learn. 
This program increases students' ability to understand material. 
This program is frustrating for students to use. 
This program uses too much of the student's time. 
Students enjoy using this program. 
This program requires teaching the program before applying it 
to problem solving. 
This program helps accomplish teaching objectives. 
This program requires too much teacher preparation time. 
Students are willing to spend extra time working with this program. 
Do you use drill and practice in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
Crop Production 
Livestock Production 
Ag Sales and Service 
Ag Mechanics 
Agricultural Products Processing 
Horticulture 
Ag (Natural) Resources 
Forestry 
5 4 3 2 1 0 n/a 
• • • • • • • 
• • • • • • • 
a • a • • • • 
• • • • • • • 
• • • • • • • 
• • • a • • • 
• • • • • • • 
• • • • • • • 
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Your use of computer programs (educational games) 
Educational Games 
Do your students use educational games as a part of their work for agriculture classes? 
• yes • no If they do not, please skip to next section. 
Rate your perceptions of the use of educational games by your agreement or 
disagreement with the following statements. Use the 1-11 scale Ulustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree disagree agree agree agree 
I 1 1 1 1 1 1 1 1 1 1 
1 2 3 4 5 6 7 8  9  1 0  1 1  
This program can easily be used by all students 
This program motivates students to learn. 
This program increases students' ability to understand material. 
This program is frustrating for students to use. 
This program uses too much of the student's time. 
Students enjoy using this program. 
This program requires teaching the program before applying it 
to problem solving. 
This program helps accomplish teaching objectives. 
This program requires too much teacher preparation time. 
Students are willing to spend extra time working with this program. 
Do you use educational bames in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, 1 sparely, 
0 = don't use, n/a = don't teach this subject) 
Crop Production 
Livestock Production 
Ag Sales and Service 
Ag Mechanics 
Agricultural Products Processing 
Horticulture 
Ag (Natural) Resources 
Forestry 
5 4 3 2 1 0 n/a 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • a • • • 
• • • • a • • 
a • • • • • • 
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Your use of computer programs (decision aid programs) 
Decision Aid Programs 
Do your students use decision aid programs as a part of their work for ag classes? 
• yes • no If they do not, please skip to next section. 
Rate your perceptions of the use of decision aid programs by your agreement or 
disagreement with the following statements. Use the 1-11 scale illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree (Èsagree agree agree agree 
1 2 3 4 5 6 7 8 9  1 0  1 1  
This program can easily be used by all students 
This program motivates students to learn. 
This program increases students' ability to understand material. 
This program is frustrating for students to use. 
This program uses too much of the student's time. 
Students enjoy using this program. 
This program requires teaching the program before applying it 
to problem solving. 
This program helps accomplish teaching objectives. 
This program requires too much teacher preparation time. 
Students are willing to spend extra time working with this program. 
Do you use decision aid programs in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
5 4 3 2 1 0 n/a 
Crop Production a • • • • • • 
Livestock Production • • • • • • • 
Ag Sales and Service • • • • • • • 
Ag Mechanics • • • • • • • 
Agricultural Products Processing • • • • • • • 
Horticulture • • • • • • • 
Ag (Natural) Resources • • • • • • • 
Forestry • • • • • • • 
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Your use of computer programs (telecommunications) 
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T ele communications 
Do your students use telecommunications as a part of their work for ag. classes? 
• yes Q no If they do not, please skip to the next section. 
Rate your perceptions of the use of telecommunications by your agreement or 
disagreement with the following statements. Use the 1-11 scale illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree (Usagree agree agree agree 
1 2 3 4 5 6 7 8  9  1 0  1 1  
This program can easily be used by all students 
This program motivates students to learn. 
This program increases students' ability to understand material. 
This program is frustrating for students to use. 
This program uses too much of the student's time. 
Students enjoy using this program, 
This program requires teaching the program before applying it 
to problem solving. 
This program helps accomplish teaching objectives. 
This program requires too much teacher preparation time. 
Students are willing to spend extra time working with this program. 
Do you use telecommunications in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
Crop Production 
Livestock Production 
Ag Sales and Service 
Ag Mechanics 
Agricultural Products Processing 
Horticulture 
Ag (Natural) Resources 
Forestry 
5 4 3 2 1 0 n/a 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
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Your use of computer programs (word processors) 
Word Processors 
Do your students use word processors as a part of their work for agriculture classes? 
Q yes • no If they do not, please skip to next section. 
Do you use word processsors in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=Tarely, 
0 = don't use, n/a = don't teach this subject) 
5 4 3 2 1 0 n/a 
Crop Production •••••• • 
Livestock Production •••••• • 
Ag Sales and Service •••••• • 
Ag Mechanics Q G G Q Q Q G 
Agricultural Products Processing •••••• • 
Horticulture G G G G Q G G 
Ag (Natural) Resources G G G G G G G 
Forestry G G G G G G G 
Your use of computer programs (data bases) 
Data Bases 
Do your students use data bases as a part of their work for agriculture classes? 
G yes G no If they do not, please skip to next section. 
Do you use data bases in the following subject areas? Check n/a (not applicable) 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
5 4 3 2 1 0 n/a 
Crop Production G G G G G G G 
Livestock Production G G G G G G G 
Ag Sales and Service G G G G G G G 
Ag Mechanics G G G G G G G 
Agricultural Products Processing G G G G G G G 
Horticulture G G G G G G G 
Ag (Natural) Resources G G G G G G G 
Forestry G G G G G G G 
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Your use of computer programs (graphics programs) 
Graphics Programs 
Do your students use graphics programs as a part of their work for agriculture classes? 
Q yes • no If they do not, please skip to next section. 
Do you use graphics programs in the following subject areas? Check n/a 
if you do not teach the subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
Crop Production 
Livestock Production 
Ag Sales and Service 
Ag Mechanics 
Agricultural Products Processing 
Horticulture 
Ag (Natural) Resources 
Forestry 
5 4 3 2 1 0 n/a 
• • • • • • • 
• • • • • • • 
a a • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• • • • • • • 
• a • • • • • 
Your use of computer programs (BASIC programming) 
BASIC Programming 
Do your students use BASIC programming as a part of their work for ag. classes? 
• yes • no If they do not, please skip to next section. 
Do you use BASIC programming in the following subject areas? Check n/a 
if you do not teach die subject listed. If you check yes, indicate how much? (use 
this scale: 5=extensively, 4=heavy use, 3=moderate use, 2=seldom, l=rarely, 
0 = don't use, n/a = don't teach this subject) 
Crop Production 
Livestock Production 
Ag Sales and Service 
Ag Mechanics 
Agricultural Products Processing 
Horticulture 
Ag (Natural) Resources 
Forestry 
5 4 3 2 1 0 n/a 
•  •  •  •  •  •  •  
•  •  •  • •  •  •  
•  •  •  •  •  •  •  
•  •  •  •  •  •  •  
•  •  •  •  •  •  •  
•  •  •  •  •  •  •  
•  a •  •  •  •  •  
•  •  •  •  •  •  •  
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If you do not use computers In your instruction... 
This section is to determine the rationale of instructors decisions not to use 
computers as a part of their instructional program. If you do use computers, 
please do not complete this section. 
Indicate your agreement or disagreement with the following statements by 
writing the appropriate number in the blank before each statement. Use Ae 
scale of 1 to 11 illustrated below. 
Neither 
Strongly Moderately Mildly agree nor Mildly Moderately Strongly 
disagree disagree disagree disagree agree agree agree 
I 1 1 1 1 1 1 1 1 1 1 
1 2 3 4 5 6 7 8  9  1 0  1 1  
Using computers will not increase student learning potential in my program. 
Our school district cannot afford to equip my department with computers. 
Using computers is a low priority as a learning objective. 
Computer skills are not necessary for vocational employment. 
Use of computers eliminates the calculation skills that students need to learn. 
Changing lesson plans to include computers demands too much time. 
Students tend to use computers as an entertainment device. 
Teaching with computers demands too much student learning time. 
Computer use is more appropriately taught by other teachers. 
I do not feel adequately trained to use the computer as a teaching tool. 
More software and teaching materials are needed to assist teachers. 
High school students are too frustrated when working on computers. 
Computers only benefit highly capable students. 
Our school cannot afford suitable software and materials necessary to 
teach with computers. 

